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CHAPTER ONE

INTRODUCTION

ARINC Research Corporation is developing a system architecture for the
Phase II Worldwide Crisis Alerting Network (WCAN II) under contract DCAlQ0-
80-C-0010 for the Defense Communications Agency. The objective of the program
is to identify alternative procedures and means to provide communication
connectivity between specified U.S. and allied military and civilian sub~ ~
scriber groups. The effort encompasses the simplification and standardization
of the means associated with the submission of crisis alerting messages so
that they can be handled more reliably and expeditiously than is currently
possible. The project will examine the telecommunications systems currently
serving each subscriber group and for each such telecommunication system,
postulate interface means and procedures. The resulting modification of
interface means and procedures will permit incidents, that are first recog-
nized outside the military, to be reported quickly and efficiently to the
proper authorities. This report addresses the results of our effort on
Task 2 - Identification of Existing Communications Systems.

1.1 OBJECTIVES OF TASK 2

\‘The primary purpose of the second task of the project, "Identification
of Existing Communications Systems”, is to identify and describe principal
in-place communications systems serving the commercial aviat{pn, maritime
and offshore petroleum industry as well as non-DoD Government entities
(e.g., FAA and Coast Guard), and NATO. The results of this task will
serve as inputs to later tasks assessing the potential of interfacing
these systems with the WWMCCS.

1.2 CONDUCT OF TASK 2

The conduct of Task 2 encompassed the performance of the following
four subtasks:

. Develop Preliminary Subscriber Operation and Communications Descrip-

tions - These descriptions cover the general system description
including ownership, types of service, geographic coverage, and
systaem availability as well as terminal/interface descriptions
including equipment types, transmission codes, speeds and protocols
and terminal locations.




. Develop Sample Survey Plan - The survey plan was hecessary to serve

as a guide during our interface with both subscriber groups and
telecommunications systems operators in order to portray accurately
the technical characteristics of the various communications
systems.

. Survey Selected Subscribers and Communications Systems Operators and
Finalize Communications System Descriptions - Representative sub-
scriber and communications systems operators were surveyed in each
subscriber category prior to the finalization of the communications
systems descriptions.

. Prepare Task 2 Report - This report is the result of the completion
of this subtask.

As stated in the Task 1 report, a portion of the Task 1 effort included
the gathering of documents describing telecommunications systems related to
the continuing performance of the WCAN II project. Most of the documentation
was gathered from existing ARINC Research files. These telecommunications
systems descriptions, on file at ARINC Research, are voluminous and detailed.
For example, a five-volume set of the "Air Navigation Plan" details the facili-
ties, services and procedures for international, worldwide air navigation.
Included in these volumes are landline teletypewriter networks, HF radio
teletypewriter networks, UHF radio voice networks, radiotelephone networks,
HF and VHF radio transceiver locations, the recommended procedures for the
use of all services, worldwide air routes, and air route usage frequency.
Simjilar detailed documentation is on file for the Aeronautical Radio, Inc.
(ARINC) system.

Detailed documentation related to the maritime service is likewise
on file. This documentation includes listings of U.S. and NATO country
flag vessels, worldwide sea routes, probability of the number of vessels
transiting ocean segments during monthly periods, listing of MARISAT equipped
vessels, and vessels that rely solely on HF radio.

Each telecommunications system described in Chapter Two is detailed
on a large, transparent chart on file at ARINC Research. Similar charts
are included in the descriptions of each subscriber reported herein;
however, the amount of detail is necessarily reduced. The purpose of
preparing large, detailed, transparent charts of each subscriber communica-
tions system during Task 2 is to enable correlation of these systems with
the WWMCCS network later in Task 3.

The telecommunications systems descriptions presented in this report
include references to transmisgsion speed and protocol. Transmission speed
refers to record and data transmission in bits per second (bps) or words per
minute (wpm). Protocol refers to the character sequence which must be used
at the heading and ending of a record or data message in order to transmit
a message into a given system. In those cases where a standard exists which
details speeds and protocols, that standard is included as a part of the
report by reference. For example, the International Civil Aviation Organi-
zation (ICAO) standards are used worldwide for aviation air/ground and
ground/ground communications. All such referenced standards are on file at
ARINC Research.
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1.3 ORGANIZATION OF THE REPORT

1 B Chapter One of this report has served as an introduction to the Task 2
e effort, Identification of Existing Communications Systems. Chapter Two
contains the primary deliverable for Task 2 of the contract, Description of
Existing Communications Systems. Chapter Three contains a Preliminary

.- Assessment of the various subscriber Communications Systems as Applied
to WCAN II Needs.
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CHAPTER TWO

DESCRIPTION OF EXISTING SUBSCRIBER COMMUNICATIONS SYSTEMS

2.0 INTRODUCTION

This chapter serves to describe the various non-DOD communications
systems which could potentially interface to the AUTODIN network to enable
WCAN reporting. These systems support communications in the following
subscriber groups:

. Commercial Aviation

. Commercial Maritime

. Commercial Offshore Petroleum

. United States Coast Guard

. Federal Aviation Agency (FAA)

. North Atlantic Treaty Organization (NATO)
. United States Department of State*

The description of the communications systems serving the subscriber
groups listed above are presented in terms of (1) a general description
and (2) a terminal/interface description. The general description covers
the items of ownership, type of services provided (e.g. voice, data),
geographic coverage, and system availability. The terminal/interface
description addresses equipment types, codes, speeds and protocols, and
most importantly, terminal locations.

2.1 COMMERCIAL AVIATION COMMUNICATIONS SYSTEMS
Commercial aviation communications systems are worldwide and provide

a wide range of services including air traffic control, administration
(company communications) and weather. These services are provided via

* Information regarding the Department of State communications network
is not available at the time of this writing. Efforts are undexway
to secure this information and when this research is completed, the
system description will be provided later under separate cover.




both air/ground and terrestrial communications links.

Of particular interest to this study is that there are approximately
5700 commercial aircraft in the world and, as indicated in Table 2-1, the
United States and its NATO allies account for over two-thirds of the
world's commercial aircraft.

Of key importance in terms of communications is the in-flight
location of the almost 4,000 NATO ally commercial aircraft. Figures
2-1 through 2-6 illustrate the international air traffic patterns
(for all the world's aircraft) over various portions of the world. It
should be noted that the thickness of the lines (direct air routes) and
the areas of the circles (airports) in these Figures are proportional to
the number of flights per week. For the purpose of this project, it
can be assumed that the air traffic densities shown in Figures 2-1 through
2~6 can be scaled by two-thirds to account for U. S. and NATO ally
traffic.

In terms of commercial aviation communications systems, it was determined
that there are four major systems of prime interest to the WCAN. These four
are:

. Airline Fixed Telecommunications Network (AFTN)

. Aeronautical Radio Inc. (ARINC)

. Societe Internationale de Telecommunications Aeronautiques (SITA)
. Federal Aviation Administration (FAA)

These four systems are described in the following sub-sections.

2.1.1 Airline Fixed Telecommunications Network (AFTN)

2.1.1.1. General Description

The Airline Fixed Telecommunications Network, consisting of both
fixed and mobile services, provides for necessary air/ground communications
for all the world's commercial aviation. The network exists on the basis
of international agreements sponsored by the International Civil Aviation
Organization (ICAO). The results of these agreements are documented in
the Air Navigation Plan (ANP) which specifies minimum required services
and facilities for all civil aviation. The government of each subscribing
nation is responsible for establishing and maintaining these facilities and
services within their particular geographic locations. This is a co-
operative effort on behalf of international commercial aviation interests.
For example, in the continental United States, the Federal Aviation
Administration (FAA) has been assigned the responsibility for implementation

and operation of AFTN.

The ICAO headguarters is located in Canada and has regional and local
representatives throughout the world. The headquarters address is:
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TABLE 2-1

POPULATION OF NATO ALLY COMMERCIAL AIRCRAFT*

NUMBER OF

COUNTRY AIRCRAFT
usa 2,733
BELGIUM 42
CANADA 246
DENMARK 33
FRANCE 125
W. GERMANY 114
GREECE 3l
ICELAND 11
ITALY 101
LUXEMBOURG 7
NETHERLANDS 47
NORWAY 41
PORTUGAL 25
TURKEY 18
UNITED KINGDOM 314
TOTAL 3,888

PERCENTAGE OF
WORLD AIRCRAFT

48.0

5.5

68.1

*Based on World Aviation Directory (Winter 1978) Airline

Statistics
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Secretary General ICAO
P.0O. Box 400

Succursale: Place de l'Aviation Internationale
1000 Sherbrooke Street West
Montreal, Quebec, Canada H3A 2R2

Ownership

ICAO publishes and documeiits the ANP and International Aeronautical
Telecommunications Standards (ki.own as ANNEX 10 to the Convention). Aas
discussed above, ownership and operacion of the facilities is provided by
each of the sovereign states. Aircraft, airline companies, and the

operating agencies are normally the only authorized users of the AFTN
facilities and services.

™pe of Service

AFTN fixed and mobile telecommunications service include voice and
data for air traffic control (both close-in VHF and long-range HF)
weather advisories and administration. Fixed services are provided via
landline teletypewriter, radio teletypewriter, voice, and radio telephone.
Mobile facilities and services for traffic control, flight information,
and radio navigation communications are also provided.

Geographic Coverage

An indication of the AFTN facilities providing global coverage is
presented in Figure 2-7. This Figure depicts the major AFTN switching
centers and AFTN airport or HF transceiver sites. Solid interconnecting
lines indicate communications by landline, cable, VHF, UHF, or SHF.
Dashed lines indicate HF or troposcatter teletypewriter. More detailed
discussion of AFTN can be found in the individual Air Navigation Plans,
copies of which are on file in the ARINC Research WCAN II data base.

For illustrative purposes, a portion of an Air Navigation Plan describing
the AFTN is presented in Appendix A.

System Availability

Telecommunications availability varies throughout the world depending
on traffic patterns.

In more remote regions, availability may be limited. Facilities and
services described in the ANP are minimum requirements and do not
attempt to reflect all of the facilities and services available in
particular subscriber states. Publication of these supplemental
facilities and services is the responsibility of the individual states.

2.1.1.2 Terminal/Interface Description
Equipment Type

There are as many equipment types in AFTN as there are manufacturers.

Frequently, in major centers, coverage is continuous.

.
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There is little standardization of equipment and the only restriction is
adequacy to provide the planned service. AFTN system standardization is
achieved at major switching centers where automatic conversions permit
communication between dissimilar equipments.

Codes

Codes used in the AFTN are dependent on both the type of service
and type of equipment provided in different parts of the world. ICAOQ
recommends standard codes for various alternative communications which
most users adhere to. Detailed data on these codes is found in Appendix
A.

Speeds and Protocols

Transmission speeds and message protocols are recommended in Annex
10 and the Interline Communications Manual published by the International
Air Transport Association (IATA). These standards are generally adhered
to by the users.

Additional data is to be found in Appendix A and in IATA publication
DOC, GEN/1840, a copy of which is on file in the ARINC Research data base.

Terminal Locations

AFTN Terminals are located at virtually all of the world's airports
and other airline offices (Refer to Figure 2-7).

2.1.2 Aeronautical Radio, Inc. (ARINC)

2.1.2.1 General Description

Aeronautical Radio, Inc. (ARINC) is a unique organization having
no true counterpart elsewhere in the world., Established in 1929, it
exists to serve the telecommunications requirements of the air transport
industry. ARINC provides a wide range of services to its user organizations
including the following:

. Private Network Services

.. Airport Telephone Service (ATS) - Airlines shared telephone
PBX switching at airports.

.. Time Assigned Speech Interpolation (TASI) - In its efforts
to provide more cost effective telephone communications,
ARINC tests and applies state of the art methods such as
TASI which will by mid 1980 offer lower cost voice tele-
phone service to the industry. )

.. Other Services - ARINC provides 31 airport public address
systems, 79 business radioc systems and 61 aero-utility

2-12




mobile stations operating on airport ramps. In addition,
ARINC provides maintenance services for equipments owned
and operated by members of the industry.

. Intercity Services

.. DPrivate Line Intercity Network (PLIN) - This is one of the
world's largest private voice and data networks with over
23,000 circuits totaling more than 7,000,000 voice channel
miles. These circuits support reservation and administrative
traffic at 420 PLIN service points interconnecting 1,520
cities.

.. Weather Services = ARINC provides coordination, ordering i
assistance, and facilities to deliver weather infcrmation
from government networks to users in support of their
flight operations.

'

i

. Data Communications Services d
.. Electronic Switching System (ESS) - ARINC's ESS, presently t

centered in Chicago, provides message switching service to i
the air transport industry. During 1979 the system handled

663 million messages with a peak month total of 60 million j
messages. There are 304 subscribers with 1,454 terminal &
stations including 39 computer systems linked to ESS. The i
ESS is currently being upgraded to a distributed net- L

' -

work consisting of nine ESS nodes which will reduce
access transmission costs for the industry.

.. International Point-to-Point - This service provides
direct access to ESS for a number of the world's air
carriers extending from the U.S. mainland to Hawaii,
Puerto Rico, Alaska and other locations in the
Pacific and Latin America.

A ke

.. Private Line Intercity Data Service (PLIDS) - ARINC
subdivides voice-grade channels for multi-user data
transmission.

. Regulatory/Industry/Government

.. ARINC represents the air transport industry in telecomm-
unications regulatory matters before the FCC and state public
utilities commissions. ARINC staff members participate
in the work of the Aeronautical Frequency Committee
(APC) and were active participants in the World
Administrative Radio Conference (WARC) of the Inter-
national Telecommunication Union (ITU) as industry .
representative. ARINC also participates in ICAO in
implementing rule changes and in RTCA in studies such as FM

2-13




broadcast interference to ILS, VOR and VHF equipment.
ARINC chairs the Airlines Electronic Engineering
Committee (AEEC) and participates in matters such as:
Automatic Flight Control and Auto-Throttle Computers,
Automatic Navigation and Fuel Management Computers,
Weather Radar, Air Data Computer, ACARS and Voice
Communications.

The service most directly related to the WCAN project is the
ARINC Air/Ground service. Under the jurisdiction of the Federal
Communications Commission (FCC), specific HF and VHF radio frequencies
are assigned for air/ground communications. Within the United States,
ARINC is the radio licensee for the air transport industry. Thus, if
an airline or other corporate entity requires a radio frequency in the
bands assigned to the air transport industry, ARINC obtains and holds
the license even though that airline or other corporate entity owns and
operates the radio facility.

As a part of its air/ground operations, ARINC operates five
communications centers at which HF and VHF air/ground frequencies are
guarded. All conversations on all of the guarded radio frequencies
are recorded on magnetic tapes and retained on file for a month. Thus
if an aircraft emergency occurs, a complete record of the related
conversations is available to proper authorities. The ARINC voice
air/ground communications system has improved technologically since
1929 and improvements continue. At the present time, when an aircraft
contacts ARINC, the contact is picked up by a radio transceiver within
line~of-sight of the aircraft. The contact is carried over landline
to one of five communications centers (Honolulu, San Francisco, Chicago,
New York, San Juan) at which point an ARINC radio operator acknowledges
the radio contact. At the moment the radio operator receives the
contact he places his cathode ray tube (CRT)/keyboard in readiness to
copy the conversation in message form. Upon completion of the con-
versation, the radio operator inserts the message routing information
(header) and depresses the send button. The message is received by
an electronic switch, the message header is placed automatically in
front of the message by the switch and the message is then transmitted
to the proper destination.

During any given day, an aircraft may wish to carry on an oral
conversation directly with another party such as maintenance or dis-
patch. Each ARINC operator station is equipped to provide a direct
landline voice path to the requested party. Generally, the ARINC
operator prepares a copy of the conversation and transmits it as a
message to the proper address as described previously. Hard copies
of all contact messages are retained on file by ARINC and, with the
magnetic tape recordings, are availahle for review by proper authorities.
In those cases where airlines or others associated with the air trans-
port industry operate their own radio facilities, each such operator
(on a monthly basis) sends a count of the contacts for each frequency.
As licensee, ARINC retains these records and submits periodic usage
reports to the FCC,
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A new air/ground service offering is the ARINC Communications
Addressing and Reporting System (ACARS). As current aircraft are
equipped with digital transmission systems and new digital equipped
aircraft are joining the fleets, air/ground data transmission is
replacing much of the air/ground voice communications contacts. In
ACARS a front end processor is interfaced with ESS to control and
insure the integrity of the 2400 bps data exchange between aircraft
and ground. Thus an ACARS contact is switched automatically by ESS
between an aircraft and an airline company computer. It is estimated
that as much as 82% of the present total voice contacts will be
replaced eventually by ACARS providing the opportunity for new and
improved air/ground services.

Ownership

ARINC owns and operates the nationwide and extended range air/
ground and ground/ground telecommunications system. ARINC in turn
is owned by approximately 130 member airlines. It is a not-for-
profit corporation with headquarters in Annapolis, Md. at the
following address:

Headquarters: 2551 Riva Road
Annapolis, Maryland 21401
Telephone (301) 266-4000

Praesident: Dr. G.P. Mansur

Authorized users include aircraft operators and designated employees
of member airline companies. Aany aircraft may access the ARINC air/
ground system at any time by simply transmitting on an ARINC t,uarded
frequency.

The tariffs, under which ARINC leases telecommunications facilities,
are those filed by the communications common carriers with the FCC and
various state public utilities commissions. As a not-for-profic
corporation, ARINC, in turn, charges each user for each radio contact
at a rate necessary to recaver the cost of service.

Type of Services

The ARINC domestic communication channels are used primarily for
the handling of company operational control communications as distinct
from FAA air traffic service which is on adjacent VHF frequency bands.
The ARINC overseas services handle both company operational control
and FAA air traffic service communications. All communication flows
directly through the ARINC communication center to and from the airline
dispatcher, FAA controller, or others directly involved with flight
operations. The ARINC Electronic Switching System (ESS) handles the
entire message switching requirements for many of the airlines (some
airlines have privately owned facilities interfaced with ARINC). In
addition, this ARINC information handling and processing facility
provides the multiple access interconnection between all airlines for
voluminous interline traffic.
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ARINC serves the operational communications needs of the air-
transport industry via its nationwide VHF air/ground communications
network, provides communication service (for the FAA) to aircraft
operating over oceanic routes via long-range HF and extended range
VHF from ARINC gateway stations, furnishes point-to-point communications
via radio and leased wire circuits, and operates one of the largest ‘
private electronic message switching and processing systems in
existence.

|
* Geographic Coverage b

The ARINC geographic coverage is shown in Figure 2-8. As in-
dicated, the HF and extended range VHF system interconnections with
AFTN and SITA provide world-wide coverage.

System Availability L

The ARINC air/ground and ground/ground systems are available
continuously. *

2.1.2.2 Terminal/Interface Description

Equipment Types

ARINC equipment represents a number of manufacturers and various
technologies from computer controlled automatic and remotely operated
systems to some older, manually operated systems. These equipments
are maintained and upgraded periodically. Some features of ARINC
equipment include the Electronic Switching System (ESS) located at
Chicago, and interfaces to APTN at Kansas City and to the SITA ne:c-
work at New York.

ARINC interfaces to AFTN for HF and extended range VHF coverage
at San Francisco, Honolulu, San Juan, and New York. There, "gateway”
stations are also operated for the FAA by ARINC (see Pigure 2-8).
Other electronic terminal and recording equipment used by ARINC is
selected to be compatible with aircraft equipment.

Codes
The majority of ARINC record and data transmissions are in ASCII
although Bandot is still used in some cases. The Chicago ESS auto-

matically converts codes when necessary to, provide system interface.

Speeds and Protocols

A wide range of speeds are in use by ARINC subscribers dependent
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upon individual ggquiremants. Speeds in use include 75, 110, 1050, 1200,
2400 and 4800 bps. The system is capable of operating at 9600 bps should
that requirement develop.

Several different protocols are in use on the ARINC system dependent
upon the service requirements, code, and speed. Multi drop circuits
at 75 baud use the 83B protocol and at 1050 bps the 8lA protocol.
High speed processor to processor protocols vary by subscriber.
Transmissions between ARINC and AFTN are sent without protocol so that
after message receipt, both systems apply their own protocol to the
message for onward transmission.

Terminal Locations

ARINC Communications Centers are located in Honolulu, HA, San
Mateo, CA (San Francisco), Elkgrove Village, IL (Chicago), Bohemia,
NY (New York) and San Juan, PR. Terminals are located at all airports
and at airline corporate offices including directly connected locations
in Australia, British West Indies, Canada, Great Britian, Mexico, etc.

Appendix B to this report contains listings and diagrams of
ARINC frequencies, geographic coverage, technical locations,
and operating personnel.
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2.1.3 Societe Internationale de Telecommunications
Aeronautiques (SITA)

2.1.3.1 General Description

SITA is a cooperative body formed in order to offer terrestrial
telecommunications and related services to the community of world-
wide scheduled airlines -- some 226 companies as of 31 December 1978.

The following are locations of SITA officials:

Registered Office: 16, Avenue Henri-Matisse
Brussels, Belgium

Administrative Head Office: 112 Avenue Charles de Gaulle
92522 Nevilly-Sur-Seine
Paris, France
Telephone: 758.13.22

Director General: C.J. LalLanne, Paris

North American Headquarters: 38th Floor, 500 Fifth Avenue
. New York, New York 10036
Telephone: (212) 221-6111
H.W. Burt, Superintendent of Operations

Ownership

SITA is essentially owned by its member organizations. Authorized
SITA users are limited to employees of member airlines and designated
SITA operators. Since the majority of SITA circuits are leased land-
line circuits, they are subject to the tariffs applicable in each
country where service is provided. SITA has a protected tariff
structure based on negotiations with the country(s) in which terminals
are located. Costs are billed to the airlines on a percentage of use
basis.

Type of Services

SITA provides telecommunications, voice, telex, data, and support
services in four categories, as follows:

Category 1 - Communications Services - Traditional SITA telecommunications
(reservations, traffic, administrative, etc.) and planned developments
such as VHF air-to-ground voice and digital data links (not yet implemented).
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Category 2 - Data Processing Services - Those that are cooperative in

nature, have a primary interest for the entire airline community, and
depend upon interline communications (such as inter—-airline ticket
services).

Category 3 - Other Data Processing - Utilized by groups of SITA members,
not necessarily the entire airline community, for region-wide purposes.

Category 4 - Support Activity - Of interest to airlines but also to
be provided to third parties on a profit-making basis (e.g. maintenance).

SITA networks are described as Type A (Inquiry-Response type
traffic, protected or unprotected, requiring immediate transmission/

delivery in six seconds or less and Type B (Protected Message Exchange
between airlines of slower handling priority).

Geographic Coverage

In as much as SITA serves virtually every foreign airport (and
many airline business offices), the geographic coverage is world wide.
All U.S. airlines have domestic access to SITA via ARINC which
interconnects with SITA in New York, N.Y.

Network Availability

Network availability is continuous at major (high level) centers
and may vary in other regions usually as a function of the volume of
air traffic in that region.

2.1.3.2 Terminal/Interface Description

Equipment Type

SITA equipment consists of a large variety from almost every
known manufacturer. This wide disparity in equipment types has been
the source of some problems for SITA reflected in recent modernization
and upgrading programs. In general, the network is made up of reservation
computer systems, remote processor systems, switching computer systems
(similar to the ARINC ESS), and both manual teletypewriters and automatic
data terminals. As a result of the large variety of equipments, there
are a large variety of circuit interfaces which ultimately connect to
switches by which dissimilar terminals can intercommunicate.

Codes

All SITA transmission codes must comply with IATA and ICAO standards
including international Baudot and ASCII.




Speeds and Protocols

Transmission speeds vary from 50 to 75 baud for teletypewriter
service and up to 9600 bps for data transmission. High level centers
operate at both 4800 and 9600 bps while medium level or regional centers
operate at one or more of 2400, 4800, and 9600 bps.

Terminal Locations

Both type A and B networks, described previously, are interconnected

through nine major switching centers located at:

Amsterdam, Netherlands

Beirut, Lebanon

Frankfurt, Germany

Hong Kong, British Crown Colony
London, United Kingdom

Madrid, Spain

New York, New York, USa

Paris, France

Rome, Italy

Terminals are located in 117 countries (including NATO countries) with

a total of 144 countries capable of accessing the networks through public
connection or dedicated facilities. Figure 2-9 shows the switching
locations and the primary interconnecting circuits of SITA

Appendix C to this report provides further details of SITA services
and locations. This Appendix contains excerpts of the SITA Telecom-
munications Manual and is limited to only those pages on which NATO
countries are listed. It should be noted that any NATO air carrier has
direct communications to its office from each of the 117 countries served
by SITA.

2.1.4 Federal Aviation Administration (FAA)

2.1.4.1 General Description

¢

Ownership

The FAA is an agency of the U.S. Department of Transportation
dedicated to regulating the safety and quality of aviation facilities
and services within their assigned region - the 50 United States. Head-
quarters for the FAA is in Washington, D.C. but there are a large number
of regional and field facilities. With respect to commercial aviation
telecommunications, FAA is responsible for the Aeronautical Fixed
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Telecommunications Network (AFTN) in the U.S. (refer to Section 2.1.1).

Type of Services

The FAA provides a number of domestic communications services,
some as an adjunct to AFTN and others related specifically to FAA
operations. Various networks and facilities operated by the FAA are
as follows:

. Aeronautical Fixed Telecommunications Network

. Air-To~Ground (Service F)

. Ground~To-Ground (Service F)

. Remote Link Services

. Weather Network

. Service B Network

. Computer B Network

. National Flight Data Center (NFDC)

. Air Traffic Control System Command Center (ATCSCC)
. Administration Networks

A more detailed description of each of these services is presented
in the following paragraphs:

. Aeronautical Fixed Telecommunications Network (AFTN)

As discussed earlier in Section 2.1.1, the AFTN is an integrated
worldwide system that provides communications service for international
aircraft movements, administrative messages, and operational meterological
data between the U.S. and other International Civil Aviation Organization
(ICAQ) states. Each ICAO member has certain responsibilities to provide
service to the AFTN. The FAA provides service to the AFTN through data-
switching centers and circuits in its geographical area of responsibility.
These circuits are all low~speed circuits leased from both domestic and
international record carriers. These circuits are connected to a large
FAAR owned and operated message-switching processor located at Kansas
City. This processor, a Philips DS714, is similar to the processor
used for the FAA's Weather Network. There are a variety of low-speed
terminals in the FAA AFTN, the most common of which is the Teletype
Model 28.

. Air-To-Ground (Service F)

The air-to-ground (Service F) communications subsystem supports
the requirements for communicating with aircraft during all phases of
flight, from initial taxi and takeoff, through the enroute portion of
the flight, to the final approach, landing, and taxi at the destination.
Communications are accomplished by means of VHF air/ground radio for
civilian aircraft and UHF air/ground radio for military aircraft. At
present, all controller/pilot air/ground communications are accomplished
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by means of voice transmission on discrete radio frequencies or
channels assigned to each geographical sector. All such transmissions
operate on a party-line basis between the controller and a number

of aircraft in the geographical sector under consideration. Each
aircraft within line-of~sight can monitor all communications between
the controller and other aircraft on the same channel. All air/ground
communications involve VHF/UHF transmitter-receiver units located in
both the aircraft and the ground facility.

Air/ground communications can be subdivided into three functional
areas: (1) enroute communications systems encompass those used by the
Air Route Traffic Control Centers (ARTCC) for controller/pilot com-
munication. They include air/ground (VHF or UHF) transmitting and
receiving equipment which is usually located at some distance from
the ARTCC and connected to the ARTCC by dedicated commercial telephone
lines. These remote sites, called Remote Center Air/Ground (RCAG) com-
munications facilities, house all the transmitting and receiving equip-
ment necessary for multiple radio channels. Since air/ground com=~
munications is a critical function in the overall FAA mission, there
is a back-up emergency communications system for use in the event of
a failure in the normal system. The air/ground facilities for this
system are located at long-range radar sites.

The second air/ground functional area is terminal communications,;
controller/pilot communications during the take-~off/departure and
approach/landing portion of aircraft flights. This communications
function is implemented by air/ground radios at Remote Transmitter/
Receiver (RTR) facilities that are similar to RCAGs but are located
comparatively close to terminal facilities (such as airports) and
connected to the controlling facilities by dedicated telephone lines.
In many cases, where the distance between the controller facility and
the RTR is small, FAA-owned telephone cables are used in lieu of
commercial telephone services.

The third air/ground functional area, support communications, in-
cludes all air/ground communications supporting both the Flight
Service Stations (FSS) and non-towered airports. Air-to-ground
communications to serve this category are implemented over a rather
broad range of facilities. In some cases, RTRs are used in the same
manner as with the terminal communications. In other cases, the
communications facilities range from remote communications outlets
(RCO) and single-frequency outlets (SFO) to voice modulation of a
navigational aid such as a VHF omnidirectional range (VOR) or a
nondirectional beacon.

. Ground-To-Ground (Service F)

The ground-to-ground (Service F) network, sometimes known as the
Interphone/Intercom Network, includes all ground point-to-point voice
circuitry. It is used primarily by controllers to coordinate flight
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movements. Ancillary functions of the ground/ground network provide

miscellaneous services such as Pilot's Automatic Telephone Weather

Answering Service (PATWAS), Flight Assistance Service (FAS), and

other services associated with the filing and processing of flight

plans. Practically all of the information that flows over the ground/ ;
ground network is time-critical, requiring real~-time transmission '
feedback. Otherwise, communications would normally flow over the data

communications networks (record communications networks) such as the

Service B network (discussed later). ' !

Circuits in the ground-to-ground network consist almost ex- .
clusively of leased commercial point-to-point telephone lines that :
connect Air Route Traffic Control Centers (ARTCCs), Terminal Radar
Approach Control (TRACON) facilities, control towers, Flight Service
Stations (FSSs), and other facilities where there is a need for flight
plan processing, transmission, or servicing. 1In addition, there are
lines connecting these facilities with national facilities such as the
Air Traffic Control Systems Command Center (ATCSCC). Most lines are l
terminated at operating positions in telephone switching systems (again, 1
leased commercial equipment) specially designed for the FAA. This ‘
equipment, predominantly the Western Electric Company Model 300 or ‘
301 switching system, is similar to a standard key telephone system
such as the Bell System Model 1Al and terminates up to 72 lines at any
given position. Some push buttons of this system connect directly
(direct access) to other positions; the balance connect to dial access
lines (indirect access). The Bell 300 switching system has special
circuit-override functions built into it so that for a higher-priority
(or emergency) condition, an existing connection can be broken into.

Most of the full-period point-to-point leased lines at FSSs,
towers, and TRACONs are also terminated in Bell System key telephone
equipment similar to the model 1Al system. Some FSSs and Internmational
Flight Service Stations (IFSSs) have Automatic Call Distributor telephone
systems to distribute the incoming~call load equally among several FSS
specialists.

. Remote Link Services

The Remote Link Serxrvice includes all radio links that are used to
transfer information from one fixed point to another where normal
commercial telephone service is neither available nor suitable. This
category of service consists primarily of the Remote Microwave Links
(RML) and the UHF/VHF links. The RML links are used to transmit long-
range radar video signals (in either analog or digital form) to ARTCCs
and control towers from their respective radars. The UHF/VHF links
are used primarily to transfer voice on low-speed data channels a short
distance where commercial telephone service is not available. A typical
example is the use of a UHF/VHF link to connect a remote weather monitoring
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station to the nearest telephone service or to the nearest FAA
facility. Both the RMLs and the UHF/VHF links are limited to line-of-
sight transmission. There is also a smaller number of tropospheric
scatter (TROPO) radio facilities used to transfer information beyond
the horizon. These facilities are used primarily in locations out-
side the continental United States.

Each Air Route Traffic Control Center (ARTCC) is served by as many
as eight Air Route Surveillance Radars (ARSR) geographically dispersed
throughout the ARTCC area in such a way that almost complete radar
coverage is possible. The Remote Microwave Links (RMLs) relay the
wideband radar video signals from these widely dispersed ARSR sites to
the ARTCC, where it is processed and displayed for the traffic controller.
Generally, these ARSR sites are so far from the ARTCC that ten or more
microwave relay stations (or hops) are used in tandem. With the advent
of NAS Stage A automation, radar video signals are now digitized at
the ARSR site before transmission, but the RML system is still used
for transmission of the analog radar video as a backup in case of
failure of the digital system. The digitized radar video is also sent
over commercial telephone company transmission systems. The RML system
is physically implemented with S-band microwave radio, which is frequency-
modulated (FM} to carry the required information. The UHF/VHF remote
links are used primarily to carry a small number of discrete wvoice or
data channels where commercial telephone service is either not available
or suitable. These links are primarily implemented by combining the
AM, PM, or FM output of the radios, using additional modulation in
any multiplixing equipment that is required.

. Weather Network

The Weather Network consists primarily of a series of leased low-
and medium-speed data communications lines and terminals that are con-
nected by one large store-and-forward data communications computer
located at the Weather Message Switching Center (WMSC) in Kansas City,
Missouri. This network represents the combination of the old Service
A, C, and O weather networks. The Weather Network serves to collect
and distribute weather observations, forecasts, and Notices to Airmen
(NOTAMS) to FSSs, ARTCCs, airline offices, and other users.

Most of the terminals of the Weather Network are low-speed Baudot
teletypewriter terminals, although, as a result of a modernization program,
an increasing number are being converted to medium-speed ASCII terminals.
Virtually all of the data lines are leased from commercial common
carriers. The WMSC in Kansas City is a Philips DS714 data-communications
switch owned and operated by the FAA.

. Service B Network

The Service B Network comprises a group of area and nationwide
sub-networks that are used for a variety of record-communications functions,
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‘ both operational and administrative: (1) the Area B Data Interchange

i System (BDIS), (2) the Center B network, and (3) the Utility B network.

: Each is a polled network devoted to a specific type of message function

in the general category of flight plans or information related to

the safe and expeditious control of flight movements. These three

{ sub-networks are composed of leased full-period, low-, medium- and
high-speed data circuits; data terminal equipments, most of which

. are owned; and a small number of data-switching centers, which are }

: all FAA-owned. :

The Area B Data Interchange System (BDIS) consists of a series of %
§ low-speed polled networks, each serving an area roughly corresponding

H to an ARTCC area of responsibility. These low-speed networks terminate

at FSSs, control towers, and ARTCCs. They are all interconnected to a

single medium-speed transcontinental circuit through a low- to medium- !
3 speed reperforator and switch. Record communications can therefore

flow within the ARTCC area via the low-speed sub-network or from one
_ ARTCC area to another via the medium—-speed transcontinental circuit. |
i A master Area B Data Interchange Network controller is located at the
National Communications Center (NATCOM) in Kansas City.

The Center B network is a low-speed network that interconnects all #
of the ARTCCs. It is controlled by an automatic low-speed switch at
the NATCOM switching center.

The Utility B network is a series of small low-speed sub-networks
or lines that connect high-volume military or commercial-carrier users
to their respective ARTCCs. These independent networks are used to ‘
transmit IFR flight plans to ARTCCs for insertion into the Air ‘
Traffic Control (ATC) system. After the flight plan has been trans- ‘
mitted to the associated ARTCC, it is disseminated to other points as
necessary via other record communications networks.

. Computer B Network

The Computer B Network is a medium-speed network used to inter-
connect the NAS Stage A computers at the ARTCCs, the Automated Terminal
Radar System (ARTS) computers at the terminals, and the Flight Data Entry
Printout (FDEP) data terminals. This network transfers information
between NAS Stage A computers as a flight progresses from one ARTCC
area to another, and between the enroute computer and the ARTS computer
as an aircraft approaches or departs the terminal phase of the flight.
It is also used to transmit flight-progress strips from the NAS Stage
A computers to the various controllers involved in handling a flight.
This transmission is effected through the FDEP data terminals located
at ARTCCs, terminal control locations, and control towers.

. National Flight Data Center (NFDC)

The NFDC, located at FAA Headquarter, maintains a national data
base for domestic and international Notices to Airmen (NOTAMs). This
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NOTAM data base is part of the National Airspace System (NAS) and
utilizes the Weather Network for dissemination of information to air
traffic facilities and other operational users. The NFDC also operates
the aeronautical data base containing information on the status of
airports, air navigation facilities, instrument approach procedures,
and other data utilized by companies and agencies that produce aero-
nautical charts and air navigation publications. Both data bases are
located at the Aeronautical Center at Oklahoma City.

. The Air Traffic Control System Command Center (ATCSCC)

The ATCSCC, located at FAA Headquarters, was designed to be the
overall realtime NAS management facility. It consists of several com—-
ponent facilities: the Central Flow Control Facility (CFCF), the
Airport Reserxvation Office (ARO), the Central Altitude Reservation
Facility (CARF), and the Contingency Command Post (CCP). The CFCF
utilizes voice and data circuits to major elements of the NAS (e.qg..,
all ARTCCs, several high density ATCTs) in order to regulate air traffic
flow throughout the NAS. The principal basis for flow control is a
computer data base containing airline schedules, which are updated
daily and then combined with current weather data; the system enables
controllers to adjust the flow of scheduled air traffic to minimize
time and fuel~-consuming delays. The ARO allocates the air traffic
arrivals and departures among both scheduled and unscheduled aircraft
operators at several high density airports in order to minimize airborne
delays. In addition to the use of Service B facilities, the ARO utilizes
foreign exchange (FX) circuits to connect system elements. The CARF
collects data on military aircraft operations to preclude conflict
between military and civil aircraft. Communications primarily are
between the CARF facility and DOD components over the DOD-operated
Automatic Voice Network (AUTOVON). The CCP is collocated with the
CFCF and is used to manage the ATC functions associated with Presidential
aircraft, to manage catastrophic events within the enroute portion of
the ATC system, and to track hijacked aircraft. The CCP utilizes CFCF
communications systems when it is activated.

. Administrative Networks

Administrative communications networks are used to interconnect
FAA Headquarters, regional offices, field offices, facilities, and
installations and to connect these organizations with other federal
agencies for the conduct of non-operational business activities. The
FAA utilizes the Federal Telecommunications System (FTS) as the major
source of this communications service. The FTS is managed by the GSA
and provides voice, data, and facsimile services over both switched
and point-to-point sub-networks. Major components of the FTS are the
inter-city voice network, the consolidated local telephone service, and
the Advanced Record System (ARS). The FAA utilizes both the inter-
city and local voice network but uses its own leased Administrative
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Data Communications Network (ADCN) rather than the ARS. 1In areas

where FTS telephone service is not available and cannot be furnished
economically, the FAA provides administrative communications by leasing
equipment and circuits directly from local telephone companies.

2.1.4.2 FAA AFTN Operation

As discussed earlier, the FAA is the U.S. entity providing AFTN
services. In terms of the potential application of FAA communications
to WCAN, the FAA's AFTN operation is of key interest. Therefore, for
additional details and characteristics of the AFTN, (e.g. ownership,
type of services, geographic coverage, etc.) refer to Section 2.1.1.
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2.2 MARITIME COMMUNICATIONS SYSTEMS 1
1
!

Today's operators of ships and other seagoing vessels employ a mix of
voice, telgraphic, teletypewriter, data and facsimile communications ser- Es
vices. Of key interest to the WCAN effort is the location of U.S. and NATO
ally commercial flag ships during voyages. Figure 2-10 illustrates the
essential U.S. foreign trade routes used by U.S. and NATO ally flag vessels.

A complete listing of all ocean trade routes is on file at ARINC Research.

In addition, the Transportation Systems Center (TSC) of the Department of -
Transportation has developed a Maritime Dynamic Traffic Generator to predict }
oceanwide ship movements by week through 5-degree square ocean segments. :
Copies of these TSC documents are on file at ARINC Research. .

Until recently, maritime communications modes were limited to the use of
medium-frequency (MF), high-frequency (HF) and very high frequency (VHF)
radio. Since the introduction of MARISAT, satellite capabilities have ex-
panded the range of options available for ship-to-shore communications. The
following subsections describe the MARISAT maritime satellite system and the
MF, HF, and VHF systems used by operators of commercial merchant vessels and
private fleets.

2.2.1 MARISAT Maritime Satellite System

2.2.1.1 General Description

Ownership

MARISAT is a satellite-based system for communications between shore
points and ships at sea. It is a commercial service owned and operated by
COMSAT General Corporation. Shipboard terminals may be bought or leased
from COMSAT and are available from other sources (e.g., RCA Global Communi-
cations). COMSAT headquarters are located at:

COMSAT General Corporation 4
950 L'Enfant Plaza, S. W.
Washington, D. C. 20024

Type of Services i

MARISAT provides general, distress and medical emergency communications i
capability for ships at sea. It also provides shore-to-ship broadcasting of
news (Western Union News Service; Atlantic and Pacific coverage only). The
general types of service offered through MARISAT are:

. Voice

. Data (up to 1200 and 2400 bps)

. Facsimile (up to 2400 bps)

. Telex/TWX with the following options:

.+ On-demand (store~and-forward option available)
.. Format conversion (speed and protocol)

.. Mailed Telex message

.. Multiple-address/common text
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In addition, the following special services are available:

. Distress messages ~- voice and Telex

. Medico (medical emergency) =-- Telex recommended

. Link with the USCG Automated Mutual-Assistance
Vessel Rescue (AMVER) system via Telex

The MARISAT terminal contains a DISTRESS button for use in emergency :
situations. Use of this feature establishes an immediate connection with a i
COMSAT shore station and then to the appropriate U.3. Coast Guard Rescue
Coordination Center.

The AMVER service permits MARISAT-equipped ships to participate in the
Coast Guard Automated Mutual-Assistance Vessel Rescue program. This system
is an intermational program to maintain and provide information on merchant
vessels for use in search and rescue operations at sea. The AMVER center is 1
located at Governors Island, New York. AMVER is avaijable for Atlantic and ‘3
Pacific coverage only. ¥
]

Geographic Coverage

}
Figure 2-11 indicates the geographic coverage provided by MARISAT. *

As illustrated, MARISAT provides virtually worldwide coverage. Exceptions 4

South America which will be covered when the satellites are repositioned in

1982. As indicated in Figure 2-11, the three MARISAT satellites are located
in geosynchronous orbit above the equator at longitude 15°W (Atlantic Ocean i g
coverage), 176.5°E (Pacific Ocean coverage) and 73°E (Indian Ocean coverage).

are the polar regions and a strip of the Pacific Ocean west of Central and b
g
|

System Availability

The MARISAT satellites and shore stations operate continuously. COMSAT
General recommends that shipboard terminals be turned on at all times, but
this is under the control of the individual radio operators aboard the vessels.

2.2.1.2 Terminal/Interface Description

Equipment Type

The shipboard terminal consists of an Operator's Console with a tele-
typewriter, telephone, data jack and associated controls. The Telex portion
of the console is a five-~level, automatic send/receive (ASR) multicopy tele-
typewriter with a tape punch and tape reader. A telephone handset provides
voice capability. Two equipment jacks are provided for baseband (300Hz to
3KHz) connection of data or facsimile equipment. An optional accessory to
the MARISAT Operator's Console is a microprocessor-controlled data interface
with internal memory (1K bytes of memory is standard; additional memory may be
added).

Codes

The Telex service uses standard Baudot code. Data transmission over
voice channels can be in ASCII or other codes.
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Speeds and Protocol

The Telex service transmits at the standard (CCITT No. 2) speed of 66 wpm
(50 baud). Data and facsimile transmission is limited by existing terrestrial
circuits and can be at speeds up to 2400 bps in the U.S. and 1200 bps
for international connections. If conditioned dedicated lines are connected
to the MARISAT shore stations, the data rate can be increased to 4800 bps.
Communication at speeds up to 240 Kbps is possible in the ship-to-shore
direction.

The message protocols for MARISAT communications are described below:

. Telex/TWX - After completing appropriate console switch settings,
the REQUEST CALL key is pressed. The teletypewriter turns on and
Prints its own answerback, then the COMSAT General identification,
message sequence number, month, day, time, and own answerback. Calls
to the U.S. or Canada are preceded by appropriate routing number,
the called party's Telex number and a plus (+) sign. International
calls are preceded by the appropriate country code, the called
party's Telex number and a plus (+) sign. Upon connection, the
terminal prints the called party's answerback. After the message
text is transmitted, an upper-case D is transmitted to receive the
called party's answerback for acknowledgement. To disconnect, five
periods are typed. The system responds with date, time, and
chargeable minutes.

. Voice/Data/Facsimile - After completing appropriate console switch
settings, the REQUEST CALL key is pressed. When an intermittent
audio tone is received, the telephone is picked up and the MARISAT
operator is provided with the following information: type of call,
name of called city and country, called number, called party's name
and calling party's name. Either station-to-station or person-to-
person calls can be made.

. Distress Calls Via Telex - After completing appropriate console
switch settings, the DISTRESS BUTTON is pressed. The teletypewriter
prints its own answerback, then the COMSAT General identification,
month, day, time and own answerback. The Telex number for the
appropriate Coast Guard Rescue Coordination Center is entered,
followed by a plus (+) sign. Upon receipt of the Coast Guard
answerback, the following distress information is typed according
to ITU Radio Regulations:

.. The distress signal SOS, SOS, SOS
.. 'The name or other identification of the station in distress
.. Position information
.. The nature of the distress and description of assistance required
.« Other appropriate information
. Distress Calls via Telephone - After completing appropriate console
switch settings (SOS setting), the REQUEST CALL button is pressed.
A channel is assigned immediately. When the VOICE light flashes

and an intermittent tone is received, the telephone is picked up
and the MARISAT operator is advised that a distress call is being

2-33




made. Upon connection to the rescue center, the following distress
information is provided as defined in the ITU Radio Regulations:

.. The distress signal MAYDAY
.. The name or other identification of the station in distress
.. Position information

.. The nature of the distress and description of assistance re-
quired

.. Other appropriate information

It should be noted that maritime distress calls via telephone can '
only be made through MARISAT.
. AMVER Calls via Telex - After completing appropriate console switch

. ' settings, the REQUEST CALL button is pressed. The teletypewriter
(TTY) turne on and prints own answerback, the COMSAT General identi-
fication, message sequence number, month, day, time, and own answer-
back. The AMVER code (127594) is typed, followed by a plus (+) sign.
Upon connection, the terminal prints out the AMVER answerback. After
the message text is transmitted, an upper-case D is transmitted to
receive the AMVER answerback. To disconnect, five periods are
typed or the TTY OFF button is pressed.

Terminal locations t
The three MARISAT shore stations are located at: i
. Southbury, Connecticut ;

. Santa Paula, California
. Yamaguchi, Japan

These locations are shown in Figure 2-11. The two U.S. locations are owned
and operated by COMSAT General. The shore station in Japan is owned and
operated by Kokusai Denshin Denwa Co., Ltd.

The vessels and ocean platforms of NATO countries which are equipped
with MARISAT terminals are listed in Table 2-2. It should be noted that
additional MARISAT terminals are being installed periodically and also that
vessels and ocean platforms change ownership frequently. Therefore, Table
2-2 represents a snapshot of installations as of April 1980. There are a
total of 236 MARISAT terminal installations. Of these, 66 are onboard
U.S.-flag ships, 55 are onboard other NATO-flag ships, and another 24 are
onboard friendly or neutral-flag ships (Australia, Japan, Sweden, Switzerland).

2.2.2 Commercial/Private Maritime Radio Systems

2.2.2.1 Description

The law requires a minimum Safety of Life at Sea (SOLAS) communications
capability aboard merchant ships. Each ship must be equipped with a CW
transmitter/receiver which operates at 500kHz. This equipment must have an
automatic alarm to alert the crew to emergency traffic. A radio officer
must stand eight hours' watch between 0900 and 2100 local time. It is also
required by law that a VHF voice transceiver be installed on the bridge of
the ship. Beyond these requirements, the ship operator has complete discretion
regarding other communications equipments aboard the vessel.
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Table 2-2.

MARISAT EQUIPPED VESSELS

Name

Answerback

Type

Customer

Petrel

Canmar Kigoriak
J.E. Jonsson

John A. MacDonald
Sedco J

Anne Bravo
Boringia
Fionia
Kirsten Bravo
M.T. Panama

v Calypso
TPM 1601
Pelican

uropa
se

eteor
einfels
Transvaal

COUNTRY OF

REGISTRY BELGIUM

ONPC 1546102

Drill

CGBR 1560101
VGB2 1560303

COUNTRY OF

COUNTRY OF| REGISTRY CANADA
DOME 1560401 TUG/TKR/Ice Breaker
VYXD 1560201 Seismic

Ice Breaker
Semi Sub Drill

REGISTRY DENMARK

ANBR 1610301
OXPF 2610103
OYYX 2610102
OWTI 1610202
OYDY 1610101

Research
Cargo
Cargo
Seismic
Tanker

COUNTRY OF

DDQH 1120401
DEIE 1120173

DBBH 1220501
RHEI 1220201
DJOT 1120174

COUNTRY OF {REGISTRY FRANCE
FIRQ 110201 Research
FNPU 1110101 Pipelaying
FNJF 1110202 Drill

REGISTRY GERMANY
Passenger
ulti-Purpose
search
Container
Container

Total Eastcan

Dome Petroleum
Geophysical Service
Canadian Dot
Chevron US Pet.

Western Geophysical
East Asiatic Co. Ltd.

East Asiatic Co. Ltd.
Arnessen/Esso Seismic
East Asiatic Co. LtAd.

The Cousteau Society
ETPM
Total Eastcan

Hapag Lloyd AG
Chemikalien Seetransport
GMBH

iGerman Hydrografic Inst.
DDG "Hansa"
Korrespondentreeder Gmbh
Co.
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Table 2-2 Continued

Esso Saba
Lus Prinsdendam
Rotterdam

Hoegh Trigger
Longva II
Pelerin

Royal Viking Sea
Royal Viking sky
Royal Viking Star
Treasure Seeker
Zapata Ugland

Asiafreighter
Asialiner

Ben Ocean Lancer
Cable Enterprise
Cable Venture
HMS Fndurance
Eurofreighter
Buroliner
Khalida

PJUJ
PJTA
PJSU

LKUS

LECK
LADE
LILY
LEPJ
LFAE

GOYY
GNCH
GUX2Z
GXRH
GOUs
GOUR

GQUB

COUNTRY OF REGISTRY NETHERLANDS

1300301 Tanker

1750102 Passenger

17so101 Passenger
COUNTRY OF REGISTRY NORWAY

1310501 Car Carrier

2310302 Seismic

1310402 Drill

2310101 Cruise

2310102 Cruise

2310103 Cruise

1310303 Drill Platform

1310403 Semi Sub Drill

COUNTRY OF REGISTRY UK

1440502 Container

1440503 Container

1440401 Drill

1440103 Cableship

2440102 Cable

1440701 Ice Patrol

1440504 Container

1440501 Container

1443701 Yacht

Name Answerback Type Customer
COUNTRY REGISTRY GREECE
Capt. John Livanos SXLG 1133101 Tanker Ceres Hellenic
Mount Qlympos SYJQ 2130201 Cargo Nissho Iwai/Good Hope
Mount Parnasse MOPA 1130203 Cargo Nissho Iwai/Good Hope
fNavarino SYBO 2130102 Cruise Karageorgis Lines
Never on Sunday SXNU 2130202 Cargo Nissho Iwai/Good Hope
COUNTRY OF REGISTRY ITALY
Bannock DFVL 1150103 Research DFVLR
Maumauterzo IYUM 1150102 Yacht Sunboat Italiana Spa
Nai Maria Amelia 1BFR 2150201 Tanker Nai Navigazione Alta

Italia

Exxon International
Holland America
Holland America

Leif Hoegh & Co.
NTA/GEO AS

Total Eastcan
NTA/Royal Viking Lines
NTA/Royal Viking Lines
NTA/Royal Viking Lines
Wilh. Wilhelmsen
Tenneco Oil

Seatrain Lines, Inc.
Seatrain Lines Inc.
Satellite Services/QDECO
Cable & Wireless

C & W London

Mod (N}

Seatrain Lines

Seatrain Lines

¥halida Marine
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Table 2-2
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Continued

Name

Answerback

Type

Customer

MV Kingnorth Fisher
Mercury

Offshore Mercury
Pacific Fisher
Pacific Swan

Prins der Nederlanden
Queen Elizabeth 2

Rfa Olmeda

Wild Gannet

Aequinox
Alaskan Star
American Sun
American Ace
ARCO Anchorage
ARCO Endeavor
ARCO Fairbanks
ARCO Heritage
ARCO Enterprise
ARCO Juneau
ARCO Prestige
ARCO Prudhoe Bay
ARCO Sag River
Arctic Seal
Atlantic Seal
Black Seal
Caribbean Seal
Cecil H. Green
Crest

Delta Caribe
Delta Mar
Diamond M Epoch
Duchess Diane
Dutch Maid II

El Paso Arzew

El Paso Howard Boyd .
El Paso Southern
Glomar Atlantic
Glomar Coral Seas
Global Grande Isle
Gulf Seal
Haggerty

GsvVu
GJXH

GZQA

GYAB
GYIM
GBTT
GPBE
GWAQ

KPFD

WXTI
SEAL
KOLK
WZCS
KIWO
WBGF
WMIG
KICF
WYQD
MGNA
FISH
EPAZ
EPHB
EPSO
WSLF
KUBL

GULF
WPEH

COUNTRY OF iEGISTRY UK (con't)

1443173 Nuclear Fuel Carrier
2440101 Cable
1443301 Drill Barge
1443174 Carrier
1440303 Carrier
2440601 Dredge
2440301 Passenger
1443201 Tanker
2440202 Cargo

COUNTRY |OF REGISTRY USA
1503215 Utility
1501577 Semi Sub Drill
1501670 Tanker
1500101 Container
501104 Tanker
1501110 Tanker
1501103 Tanker
1501107 Tanker
1501113 Tanker
1501102 Tanker
1501111 Tanker
1501101 Tanker
1501106 Tanker
1503205 Scientific Explor.
1503203 Seismic
1503216
1503207 Geophysical Survey
1503214 Scientific Explor.
1501576 Dredge
1500203 Container
1501202 Lash
1501470 Semi Sub Drill
1501574 Motor Vessel
1501567 Fishing Vessel
1500403 LNG Tanker
1500405 LNG Tanker
1500401 LNG Tanker
1501304 Drill
1501474 Drill

Drill

1503211 survey
1503213 Scientific Explor.

UK Atomic Energy Comm.

C & W London

Tenneco Oil Co.

James Fisher & Sons
Pacific Nuclear Transport
Bos & Kalis

Cunard Lines

Government of UK
Penninsular & Oriental
§Ss Co.

Satellite Serv. Inc.
North Star Drilling
Sun Transport Co.
US Lines

ARCO

ARCO

Geophysical Service
Digicon

Geophysical Serv.
Geophysical Serv.
Great Lakes Dredge
Delta SS Lines

Delta SS Lines

EXXON USA

Mangavox Adv. Prod. Div.
Kachemar Seafood Inc.
El Pasc Marine

El Paso Marine

El Paso Marine
Chevron Overseas Pet.
Exxon USA

Digicon Geophysical Corp.
Geophysical Services
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Table 2~2 Continued

Name Answerback Type Customer
COUNTRY OF GISTRY USA (con't)

Indian Seal WZEK 1503212 Seismic U.S. Navy
Java Seal WYMB 15032086 Survey Digicon
L.B. Meador KCSL 15022301 Barge Brown & Root
lash Atlantico WEZU 1500201 Container Prudential Lines
Lash Italia WJIAJ 1500204 Container Prudential Lines
lLash pPacifico WIEE 1500202 Container Prudential Lines
ING Aquarius WSKJ 1500702 ING Tanker Energy Transportation
ING Aries KGBD 1500703 LNG Tanker Energy Transportation
ING Capricorn KHLN 1500704 LNG Tanker Energy Transportation
ING Gemini KHCF 1500705 LNG Tanker Energy Transportation
ING Leo WDZB 1500706 LNG Tanker Energy Transportation
ING Libra WD2G 1500707 LNG Tanker Energy Transportation
ING Taurus WDZX 1500710 LNG TANKER Energy Transportation
ING Virgo WDZX 1500711 LNG Tanker Energy Transportation
Mobil Aero WLBY 1500601 Tanker Mobil shipping Co.
Mr. J. TSFD 1500504 Seafood Processor Triden Seafood Co.
T.W. Nelson MOBL 1500605 Geophysical Mobil Explor. & Proc.
Niobe KPKV 1501575 Research Shell 0il Co.
Northland MVNP 1501570 Seafood Processor Northland Sea Prod.
Ocean Victory TATL 1500502 Semi Sub Drill Texaco Inc.
Phaedra WPSH 1501573 Seismic Shell 0il Co.
Rowan Alaska WRDC 1502205 Drill Platform Rowan Companies
fon Tappmeyer Drill Platform
Sedco 472 KCVG 1501302 Drill Sedco Inc.
Sedco 703 GOIL 1501303 Drill Gulf 0il (Ireland)Ltd.
Sedco 709 KBCG 1501571 Semi Sub Drill Sedco Inc.
staflo STAF 1503301 Semi Sub Drill Sedco Inc.

Tasman Seal
Texico Georgia
Tiger Seal

Western Off shore IX

Zapata Concorde

Zapata Lexington

King Oscar

WSTS 1503204
WLDW 1502101
SDTS 1501566
WRSO 1500503

WYYC 1501201

Geo. Survey

Tanker

Research

Drill

Platform

Platform

Comm. Fishing Boat

Geophysical Service
Texaco

Delta Exploration Co.
Lagoven SA

Zapata Offshore Co.
Zapata Offshore Co.
Tuna Fleet Mgmt.




Ownership

Most shipboard equipment is either owned outright by the ship operator
or leased from a commercial company which supplies an interconnect system.
In addition to the MARISAT system owned by COMSAT General Corporation (see .
Section 2.2.1), the principal owners of ship-to-shore communications shore
stations are:

. ITT World Communications Inc. l.
67 Broad Street '
New York, NY 10004

. North American Philips Corporation s
Communications Systems Division
31 McKee Drive
Mawah, NJ 07430

. RCA Global Communications, Inc.
60 Broad Street
New York, NY 10004

el

. Western Union International
1 WUI Plaza
New York, NY 10004

Type of Services

When a ship is within line-of-sight distance of a harbor or other ship,
VHF voice communications may be used. This mode of communication is basically
local and used to support harbor operations. The principal maritime communi-
cations modes (not including the earlier described MARISAT System) at sea are:

. HF Single-Sideband (SSB) voice
. HF CW (Morse Code) 4
. HF Simplex Teleprinting Over Radio (SITOR)

. HF (SSB) Telex }
. MF (500kHz) emergency CW }

Each of the first four of these ship-to-shore communications modes
requires intermediate contact with a common carrier such as those four
listed previously or, in the case of countries other than the U.S., with
the Postal Telegraph and Telephone (PTT) organization in order for a ship
to establish connection with an inland location. 1In the case of SSB voice
communications, contact is made with a shore-based station which patches
the radio into the local telephone network. In the HF CW mode, communication
is between the shipboard radio operator and a Morse operator at a shore
station, who relays the information by telegram, Telex or TWX. For HF
Telex or SITOR communications, the shore station punches a paper tape as
the message is received and feeds this tape into the hinterland Telex net-
work when the connection can be made. Medium-frequency (MF) emergency
messages are intercepted by all shore and ship stations in range and the
information is relayed by other communications modes.




The services described above are used by commercial merchant fleets and
also by private companies who operate their own fleets. The equipment aboard
these two categories of vessels is gunerally compatible and allows communica-
tion between vessels and ship-to-shore, although frequency assignments may
differ. !

H Geographic Coverage

These commercial/private services provide worldwide coverage either by
direct communications to shore stations or via communications with other {
ships.

System Availability

Virtually all of these commercial/private maritime services operate
continuously. The international 500kHz emergency frequency is guarded
continuously by international agreement. As mentioned earlier, individual
ship radio operators must be on duty for an eight-hour duty shift during the
period of 0900 to 2100 local time.

R~

2.2.2.2 Terminal/Interface Description ]

Equipment Types

The voice and CW equipment aboard ships and at shore stations is
manufactured by a variety of international vendors. However, there are a
number of conventions followed. Communication in the VHF band is
generally Frequency-Modulated (FM). Voice and Telex communications in
the HF band are mostly single-sideband (SSB), although some Amplitude Modu-
lated (aM) equipment is still in use. Equipment used for Telex and TWX
messages is all compatible for international communications. SITOR equipment i
complies with CCIR Recommendation 476-1.

SR

L e

Codes

All Telex/TWX and SITOR equipment uses Baudot code. CW communications
use Morse code. ]

Speeds and Protocols

All Telex/TWX and SITOR communications are at the standard speed of
66 wpm (50 baud) according to CCITT-2. SITOR equipment provides an interface
between teletypewriter and radio equipment and employs Automatic Request for
Repetition (ARQ) and Forward Error Correction (FEC) modes of operation. SITOR
transmissions are blocked into 27-bit groups. i

Standard international Telex/TWX procedures are followed for ship-to-shore
1 8 communications in these modes. These procedures are:

. Communications are established with a shore station
. Marine Telex service is requested and the ship provides its
selective call number




. Information is exchanged between the ship and the shore station
regarding working frequencies.

. The ship's equipment is set to the call sign and selective call
number of the shore station and the established working fregquencies.

. The message is transmitted. If the shore number to which the ship
wishes to be connected is busy or does not answer, the message can
be stored on paper tape for later forwarding.

Terminal Locations |

The locations of shore stations for commercial/private marine communi- )
cations services are shown in Table 2-3. The table also indicates which
shore stations provide marine Telex service. There are over 650 vessels
with Telex capability. Of these, approximately 468 are NATO-flag vessels,
including 43 of U.S. registry.

Mo A i

2.3 U.S. COAST GUARD COMMUNICATIONS SYSTEMS

2.3.1 General Description

AN

Ownership

The U.S. Coast Guard operates HF, VHF, LF, satellite and terrestrial
telecommunications systems designed to provide the necessary communications
in support of all Coast Guard functions and to provide basic maritime tele-
communications networks for the non-military agencies of the Federal Government.
Coast Guard communications are under the supervision of:

- —i
e ol 0

i

Commander J. Williams
Chief, Telecommunications Management Division

!
U.S. Coast Guard ;
Code G-OTM/74 l
Trans Point Building
i 2100 2nd Street, S.W.
: Washington, D. C. 20590
(202) 426-1345

! Type of Services

The Coast Guard communications subsystems operate in voice, data, t
teletypewriter and radio telegraph (Morse code) modes. Responsibilities
for communications functions are divided into long-range radio communica-
tion, short-range radio communication, the interconnecting network and
telephone services. These general areas are discussed below.

. Long-Range Radio Communications = This network is divided into
two systems: one in the Atlantic area and one in the Pacific
area. The two area systems provide radio telephony, radio-
telegraphy (manual Morse and direct printing) and facsimile modes
for ships and aircraft. 1In addition, a constant guard is main-
tained on the 500kHz radiotelegraphy distress frequency.
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Table 2-3. LOCATIONS OF COMMERCIAL MARITIME SHORE STATIONS

Location of Shore Station Call sign s::i:ze
Amagansett, L.I., New York WSL X
Galveston, Texas KLC X
Los Angeles, California KOK X
San Francisco, California KFS X
Seattle, Washington KLB X
Manila, Philippines DZG X
Sydney, Australia vVis X
Bahrein, Bahrein A9M X
Oostende, Belgium osT X
Bermuda VRT X
Lyngby, Denmark 0X2Z X
Helsinki, Finland OHG X
St. Lys, France FFL X
Nordeich, Germany DAF X
Athinai, Greece sSva X
Hong Kong VPs X
Monaco 3AE/3AF X
Scheveningen, Netherlands PCH X
Rogaland, Norway LGB X
Singapore WG X
Goteborg, Sweden SAG X
Bern, Switzerland HEB X
Portishead, United Kingdom GKA X
Bolinas, California KPH X
Chatham, Massachusetts wCe X
Mobile, Alabama WLO X
San Francisco, California KPH X
Latana Rio, Florida WOR X
Port Arthur, Texas WPA X
Baltimore, Maryland WMH X
Tampa, Florida WPD X

Halifax,_Nova Scotia

——m
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Table 2-3. Continued
Location of Shore Station Call Sign S:er\];::e
Curacao, Venezuela N/a
Leningrad, USSR N/A
Gdynia, Poland N/A
Rome, Italy N/A
Pozuela del Ray, Spain N/A
Dumai, Indonesia N/A
Ambon, Indonesia N/A
Jakarta, Indonesia N/A
Surbaga, Indonesia N/A
Wellington, Australia N/A
Belawan, Australia N/A
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. Short-Range Radio Communications - This network is oriented toward
control of Coast Guard aircraft, boats, groups, stations, vessel
traffic control systems, and marine safety offices operating near
the coasts. Medium frequency (MF) and very-high frequency (VHF-FM)
radio telephony distress frequencies are constantly monitored.
Citizens' Band Channel 9 (the designated emergency channel) is also
monitored.

. Interconnecting Telecommunications Network - The telecommunications
network is composed of the following elements:

.. Leased point-to-point and multipoint teletype grade (100 wpm)
circuits

.. AUTODIN is provided to the Coast Guard via Commander, Naval
Telecommunications Command

.. Commercial Telex is used at all district offices and provides
50 bps switched service to all other Telex users

.. Specialized switching/conversion nodes are located in district
offices and Coast Guard Headquarters. These nodes link the
leased, AUTODIN, and commercial networks

. Telephone Service - The voice communications system is used to
pass information in a non-record manner. Digital data can be
transmitted at speeds up to 4800 bps. The Coast Guard uses three
distinct telephone networks:

.. Public Switched Network

.. Federal Telecommunications System (FTS)

AUTOVON - for communications with Department of Defense
agencies only

Geographic Coverage

The basic radio communications system of the U.S. Coast Guard provides
coverage within approximately 300 miles of both continental U.S. coasts and
around Alaska, Hawaii and Guam. These stations are interconnected by
terrestrial circuits which provide complete CONUS coverage, including inter-
connections with AUTODIN.

System Availability

The Coast Guard communications system generally operates continuously.
Some guard bands are monitored only during prescribed hours, however.

2.3.2 Terminal/Interface Description

Equipment Type

In addition to telephone and radio voice equipment, the Coast Guard
system uses standard radio teletype, Simplex Teleprinting Over Radio (SITOR),
and AUTODIN terminals. The Coast Guard is in the process of upgrading most
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of its existing AUTODIN service from Mode V (controlled character asynchronous)
to Mode 1 (synchronous character). The SITOR equipment provides an interface
between teleprinter and radio equipment and is designed to protect against
errors caused by poor propagation conditions, fading, noise or other inter-
ference.

Teletypewriter equipment consists largely of Teletype Corporation
Model 28 units in various configurations. Some of the more modern communi-
cations stations employ Model 37 equipment. Commercial Telex and TWX cir-
cuits are terminated by Model 32 and Model 33 machines, respectively. The
Model 32 teletypewriters are used only in the Automatic Send/Receive (ASR)
with Keyboard and Tape Punch configuration. Other equipment includes:

. On-line cryptographic equipments KG-13, K-26, and KW-7

. Message Header Generators - limited number of centers, but
deployment is expanding

. Optical scanner - used at Headquarters for processing of
outgoing messages

Each district communications center is equipped with a Semi-Automated
Message Processing System (SAMPS) to provide:

. Interface with commercial Telex

. Interface between the message reccord network and the data
communications network

. Speed and code conversion to permit networking of incompatible
telecommunications and data terminals

Codes

Existing teletypewriter equipment uses Baudot code. However, replace-
ment equipment will use ASCII code.

Speeds and Protocols

The Model 28 equipments operate at 100 wpm (75 Baud). Model 33 equip-
ment on TWX also operates at 100 wpm. Model 32 equipment on Telex operates
at 66 wpm. The record communications follow standard Telex, TWX or AUTODIN
protocols relative to message heading, message ending, routing codes, etc.
Some locations are equipped with automated message head2r and generator
equipment.

Terminal Locations

The major Coast Guard HF Communications/Radio Stations (and their AUTODIN
connections) are shown in Figure 2-12. As indicated, these facilities are
located at:

. Boston, Massachusetts

. Portsmouth, Virginia
. Miami, Florida
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. San Juan, Puerto Rico '
. San Francisco, California
. Honolulu, Hawaii

. Kodiak, Alaska

. Guam

The locations, call signs, working frequencies and gquard bands for
the Coast Guard Atlantic and Pacific radio coverage is shown in Tables 2-4 l
and 2-5 respectively.

The Coast Guard has AUTODIN terminals at the following locations:

. Boston, Massachusetts (CCGD 1) d
. St. Louis, Missouri (CCGD 2) '
. New York, New York (CCGD 3) i
. Portsmouth, Virginia (CCGD 5)

. Miami, Florida (CCGD 7)

. New Orleans, Louisiana (CCGD 8)
. Cleveland, Ohio (CCGD 9) i
. Long Beach, California (CCGD 11) .
. San Francisco, California (CCGD 12)
. Seattle, Washington (CCGD 13) “
. Honolulu, Hawaii (CCGD 14)

. Juneau, Alaska (CCGD 17)

. Washington, D. C. (Commandant Coast Guard)
. Elizabeth City, N. C. (Air Station)

. Baltimore, Maryland (Group)

. Kodiak, Alaska (Comm. Station)

. Guam (Radio Station) i

The locations that are serviced by the Naval Communications Processing
and Routing System (NAVCOMPARS) are:

. Guam

. Portsmouth, Virginia

. San Francisco, California
. Honolulu, Hawaii

The locations that have Remote Information Exchange Terminal (RIXT)
services of AUTODIN are:

. New Orleans, Louisiana
. Seattle, Washington

. Honolulu, Hawaii

. Washington, D. C.

2.4 OFFSHORE PETROLEUM INDUSTRY COMMUNICATIONS SYSTEMS !

2.4.1 General Description

Ownership

Due to the highly competitive nature of the offshore petroleum industry,
communications are not shared as they are in other industries such as
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TABLE 2-4. USCG ATLANTIC

COMMUNICATIONS CENTERS

L3 L
! BANDS GUARDED WORKING . BANDS GUARDED WORK ING
CALL LOFATION M XY FREQUENCY | | CALL LOCATINN DAY RThNT FRECUENCY
9 494 kM3 461 kN
NQRTHEASTERN NORTH ATLANTIC 421 kis
500 kHs $00 kHz
NETHERLANDS 2030 ks 2030 kN3 1764 ki3 e $00 kHz 500 kHz 444 RHZ
2102 kN3 2102 kN2 2182 kNz 2102 kHz
PCH Scheveningen 2520 kiz 2824 kMz 2470 kMg 2470 kM2 1750 bNz
4073.4 kiz 4369.0 kHz wv 500 k¥z $00 kMg $22 kNs
4125 knat 4419.4 kHz? 2192 kHg 2182 kMz
6203.1 kHz 6509.5 kHz 2449 kiz 2449 kN2 1729 kg
€215.5 kuzt 6521.9 kuz .
8272.5 kiz 8796.4 kHz OCEAN STATION SHIPS
9257 kuzd 2780.9 kH2d) . .
12367.2 kHz 13138 kHe 7L | 87°-00'N 20°-00°'w 2182 kHz 2182 kHz
MARISAT equipped vessels 12392 kHz® 13162.8 xuz®{ | ¢ | 66°-00°w 02°-00'E 2182 khz 2102 xHe v
luyhund AMVER messa; 16560.% kiz 17341.4 kHg CTn | 47°-00'N 17%-00'w 2182 kAx 2102 kM e
withaut charge. 16522 kHa® 17294.9 kK24
sust be lass cthan on 22012.4 kiz 22608.4 kHz NORTHWESTERN NORTH ATLANTIC
sinute in length. and 22062 kHz! 226800 k| /7
sent via TELEX. This 4wz 4250 xHz canaoal
does not apply to the 6404 kMg
Indian Ocean satellice. " e o .z €362 kie vre? { rrobisher, Nwr $00 kHz! 500 kKz L430 ke
8622 kHz 2182 kHe 2182 kHz He
AMVER TELEX No.127594 9654.4 kHa 4198 kHz €195 kHz 4236.. kNe
12 MHs 12 Mig 12768 kM2 6292.5 kHz | 6292.5 kHz 6493 kHz
12799.5 kHz 8390 kHz 9390 KMz 8712 kHz
12883, 5 kHz 12585 kHz 12585 khz | 13089.5 knz
12966 kHz vem ] st. Anthony, NEld. 500 kHz 500 kHz 48 kng
16 MH3 16900.3 kHz 2182 kHz 2182 kHz 2982 kHz
17007.2 kHz VCP | St. Lawrence 2182 kHz 2182 kHz ZSI,I kNz
17104.2 kH2 vCG -y~ .0. 500 kHz 500 kHz 434 kHg
22 miz 22839 WMz Riviere-su-Renard. P.0- 147 kuz 2182 kHz 2502 kM2
NORWAY 22324.5 kM2 VON Grindstone, M.I. S00 xHz 500 kHz 440 kHg
2182 kHz 2182 kHz 2502 kiz
tGa | Alesund 500 kHs 500 kHz 407 ki vecs | Halifax, N.5. $00 kHz 500 kHz 464 kHZ
2182 kHz 2182 xuz 2182 kHz 2182 kHz 2582 PHe
2442 kHz 2442 knz 1722 kK2 R ¢ MHz® 4205 kHe
LGN Bergen SN0 kHz S00 kHz 416 kHe € MHZ 6 mHz'] 6491.5 kHz
2162 kNz 2182 kHz 8 MHz|, 8 muz* 8440 KMz
2463 kg 2463 kit 1743 xMz 12 MHz ] 12 wnz® 12874 Mz
wr | Bods $00 kHs $00 kiz 407 kH2 16 MHz 16 muz*f 16946.5 Kz
2102 ke 2182 kHz vco | Sydney, N.S. 500 kHz 500 kHz 464 kH2
21319 kN 2139 kN 2656 XxH2 2192 xHz 2182 kHz 2582 kHz
LGz | Farsund 500 kMz 500 kHz 476 kHz vaw?] ®1llinex, N.W.T. 500 kM2 S00 kHz 484 kM2
2102 kHg 2182 kM2 2102 KKz 2182 kHz 2582 kM2
2470 kNz 2470 kKz 1750 k#z VAR | St. John, N.B.
wL | Fiore 2102 kiz 2102 kM2 2102 kHz 2182 kHz 2502 kNz
2122 xnz 21)2 xH2 2549 kNy von | st. John's, Nf1d. 500 kHz $00 kHz 478 kM2
1731 Hammerfest $00 kM2 $00 kM2 430 kN3 2182 kM2 2182 kMz 2502 kHg
2182 kHz 2102 kNz veR Sept Isles, P.Q. 500 kHez $00 k#z 420 kMz
2442 kN2 2442 kiz 1722 xMe 2182 xHz 2582 kHz 2582 KMz
LGH Harstad 500 kMz 500 kHz $16 kMx VAU ] Yarmouth, N.S. 500 kHz 500 kHz 489 kHz
2102 kN2 2182 kiz 2102 kMz 2182 kHz 2502 kHz
2456 kNz 2456 kNz 1736 kMy voo | Comfort Cove, Nfld. $00 kHr $60 kHz 430 xHz
Lro @rlandet 2182 Wiz 2182 xNz 2182 kH2 2182 kHz 2982 kNz
2110 kNz 2118 kN2 2615 kiz voJ ] stephenville, Nfld. 500 kHz 590 kHz 416 kMz
G0 Roz- 1k $00 kNsg 500 kNgz 441 kM2 2182 kHz 2182 kHz 2182 kN2
2182 ks z;,l: KNz
2576 ks 2 kN2 1757 kMg
10 | Rogalana 500 kNz $00 kiz S16 kng || EAST CENTRAL ATLANTIC
2102 kNz 2182 Mz SPAIN
2449 kN2 2449 RNz 1729 kg
e “.; :"::. 4323 ki gac | terita $00 kHz $00 kHz ¢ KNz
wu 6 MHa, 6432 kMg
6277.3 kN2 6467 kMa
LN ¢ MNg 8 nNg 8327.5 kNe
Lee 0370 kN2 0370 kHe 0574 kig
i 12 12 »n 1;:7: e
163 MHg 3 J12 .S kNz
irs 12585 xma | 12938 xme | 12076 ke J§ A ] V'O° $00 xhz 300 kuz e e
Lrt 12961.5 kHy
urr 16 MNz 16 "Mz J169%2.¢ ki
Lex , 16740 ks 17074.4 kg
r , 22 e’ 171835 xut 11 ear | sents Cruz ge Tenerife 500 kHs 500 kH2 410 kne
Lre Rogaland 22242 kM 500 KN 3!4;: kMg
$00 kHs 2 430 kity
LT | Tiome 2182 wne 2102 kne
2456 kina 2436 kng 1736 kma
TRELAND
EJw ] “alin Read $00 kHz $00 WMz «29 wHr
2182 kMz | 2182 KMz 181 [T
Reresder that ail ARVER traflic shouwld nov e & N
ARVER radio stac
oA 4GR receiving the wmessage. ror EJK} Valentta §A9 kM2 €30 ke -1 s
Island 2182 kH:z 2180 wuz 1827 e
I l WEST CENTRAL ATLANTIC
SCTES T0 ATLAKTIC AVTR COMMNICATIANS CIAAT: LNITED STATES 590 kuz 800 nHe 440 kue
1) “essanes forverded vie env Atlentic Conadion stetion should be ade WA | iami, Fla. SSB VOICE FREQUENCIES
to AVTP RALITAX to ensure that ne chatge (Carrier Frenruencv “hown!)
.') ek in Julv through end eof Necober emly. SHIP xMIT SHIP xmIT SHORE XNIT
€200.0 6200.0 €306.4
o ¢ betwveon 1410 CNT and 2300 CHT emly. :
® Available upon request
4 For Calling Only
*)  Bende puarded whem llscesd on call slip enly,
¢¢ verking frequency co be srranged after inttial coll 2102 whe,
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TABLE 2-4. USCG ATLANTIC COMMUNICATIONS CENTERS (continued)
v 1
BANDS GUARDE! WORKING BANDS GUARDED WORKING
CALL LOCATION DAY R ¢r g FREOUENCY CALL LOCATION DAY NTouT FREQUENCY
[
UNITED STATES (Cumc. ) .
L Bostun, Mass. $00 wrg 500 hix 227872 wz ATLANTIC/CARLBSEAN (con't)
CALLING FAEQUENCIE ARGENTINA
(Channel be5-6) .
8 mp 8 muz 8459.0 wwr ot | Pacheco 500 KMz $00 kHe 444.5 kNZ
12 M 12 12783.9 bnz trL 2182 kHz{ 2182 ks
4 Mz 4260 xuz
DIRECT PRINTING RADIOTELETYPE ’l'_;%:: 9 Kz PRt 0646 kg
SELCALL 1.01095 LPDES 12 vz 12980.5 xus
{Assigned Frequency Shown) LPD46 16 MMz 16 ung 17085 » ang
“6176.0 huz *%176.0 wnz £355.5 anz LPO91 22 iz 20520 ke
“6262 0 ko2 *6262.0 anz 6500.0 \nz Lot 17665 Kz
8)69.5 wrz 8349.5 Wz 8210.9 nuz 19¢6] kHz
12697.0 aMz 12497.0 &Mz 13077.Q anz
16666.0 Wz *16666.0 wnz 17203.0 wnz BERMUDA
-22198.0 wuz #22198.0 wHz 22967.0 Nz
28 | St. George S00 kM2 500 kus 476 kig
$S0 VOICE FREQUENCIES 2182 kHz 2102 kHsz 2582 kNg
(Carcier Frequency Shown) 156.8 nHe 156.8 MKz | 156.5 Nz
6200.0 wwz $200.0 llzr“ 65064 hng 156.6 Nz
OQTHER ATLANTIC
(3 New Orleans, Lo $00 ki $00 wmz ©06/032 Wnr ———————
IRt | Rome, Ital 4 MH2 4 4 ki
558 VOICE FREQUENCIES ' ¥ ol B e
(Carriar Frequency Shown) 6 MNz 6 MMz | €163 kNzS
1200-0200GNT | 0200+1200GaT 6420 kNgb
136, 3 kM2 44287 wnx 8 MMz S MMz | 9685 kMgd
$200.0 iz 6200.0 wwz 65064 aMz 12 ™Hz 12 iz | 12760 knz®
8241.5 wnz 8261.5 knz 8765 .4 anz 12740 kHed
1234624 ke 13113.2 bz 16 MHe 16 mHz | 17108 kxa2f
32 wwz 22 mM xugb
ww  [Poresmoutn, ve. 500 kme 500 amz 468 wmz r 22528 ki
CALLING FREQUENCIES Gothenburg,
{Channet &-5-6) Sweden
8 muz .z 8465 .0 wnz
12 Mz 12w 12718.5 anz SAG2 4 w2 1262 Nz
16 Az 16976.0 xwz SAG3 6 MHz $372.5 kM
SAGA ’ "Hr 9198 wHz
S50 VOICE FALQUENCIES SAB4 [ el 8646 sH2
(Careiar Frequency Shown) SAGe 12 Mg 12 »Hz l12000.5 kud
1200-0200687 | 0200-12000AT SAve 12 mnz 12 wHz §12788.5 kitg
M3, 3 anz 44287 wHz SAGE 16 *Hz 1o wHz §17079.4 kHx
6200.0 kng $200.0 wnz 6506 & sz SAG9 22 “Hz 22 vz J2241) wha
8261.5 kg 8261.5 wmx B765 .4 kmz SAG2S 28 MHg 25 wHz [>5465 sz
12362.6 kuz 13113 2 ame
GREAT BRITAIN
GKA Portishead, U.K.
GKR Wick, U.K
GND Sctonehaven, U.K.
oce Cullercoats, U.K.
GX1 Humber. U.
oNF Norethfore
oNI Niton, U.K. Frecusncies snd times in
SOUTHEASTERN ATLANTIC GLO Landsend, U.K. accordance with 1.T.U. LIST oF
-1 GiL ilfracombe, COAST STATIONS = LIST Iv
SOUTH APRICA GLV Anglesev, U.K.
§ w2 o upg 4145 FHZ oPX Portpatrick, U.K,
3832 | commcen cape 4 iz, 4203 kHz GNE Oban, U.X.
:’lg: « 6 M2y GJI:.S kH2
i € I'hz 0566 kiz
1835 12 'mx“ 12049 ki QENMARK
56 16 "Mz 17132 kxR Freouencies and times in
oxz Lyngby, Denmark accordance with 1.T.U. LIST OF
COAST STATIONS - LIST IV
UNITED STATES |
NMR | San Juan, P.R. $00 kMg 900 kHz 466 kM3
430 kitz ngguur; The U.S Coast Guard is adopting
21802 kN2 2182 kg 2673 kg a new lrequency ldontificacion which will include all
AMVER frequency families. The new tdentificetion 1s
 Mis L H 847] kHz to be known as C And_Long-ra
Channe Channels fraquencies. s p ng
4-5-6 486 long-range communications between v
Cosst Guard Radio Stations for the purposes of AMVER
12 mie 12 mHz 12700 kN messages. navigational safety. distress, medical or
Chann;ll Channels other non-public correspondence messages.
=3~ 4=5-6
o 6 ""l" 16983 1 xs WTTES TO ATLASTIC AMVED CLMMICATIC .S RARS:
annels
4-5-6
) 2000 - 0400 GeT.
w8A | Balboa 500 kM3 xng 91 1000 - U600 CMT.
"2 MHg ::: 10} OLCO = 290C GMY,
. MNs 0 |y KHE 11} C6Gy = 1300 GMT.
12 Mug 12 w2 1 ) eMg . and 1 OPGEr 0 GREVET ShiDE using medism
16 wHe 17126, we :
] o vhen neceseary.
¢} Winter night service.
4} Meplaces the 12700 M2 frequency when 1his 18 used f.r other
services, and on requese,
) Continuous. Vhen ueed for other services it (s replaces by
8oty or 12788 wME.
f} Contimuuus.during Lhe Sulmer season, deytile quring the vinter,
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TABLE 2-5. USCG PACIFIC COMMUNICATIONS CENTERS
Y BANDS G WORKING
GUARDED NORKING ANDS GUARDE D N
CALL LOCATION paPARS CUARDED FREQUENCY CALL LOCATION AT NTTut FREQUENCY
{continued)
NOATHEAST PACIPIC Sydaey
vis3é 6 .z 6464 kMg
canaoal he $,6,17
420 kHz . Mz K
VAJ | Prince Rupert, 8.C vis o oz 0521 kHg
) Sl B RvHE U HE | @ 5.607Y one 57| 0sE ke
VAG § Bull Rarbor, 8.C. 500 kHa $00 kHz 1630 kMz
2162 ks 3182 iz 8 n viss 12 iz 12 maz] 12952.5 KMz
vaz | Tormo a.c. 500 kN3 500 kHz 1638wy e 5.6,178 cha 5,6,17] 12979.3 ks
92 xHi2 kM
vax | victoria, ».c. R 3102 xua 430 kitz J§ o ces 16 My 16 e 171613 kite
2182 kHe 2182 KkHs lggg ::t ane 5.6,17F cne 5,6,17] 17194.4 ks
VAL ] Vancouver, 8.C. $00 kHz 500 kHz 1630 hu: (3 22 M
2182 iz 2182 kHz 4235 xuz | {Visa2 P ; 22474 kM2
4 miz 4 Mz | ogys1.5 kHg Perthn o
6 Mz § Miz 8433 kNt
8 2 8 MEz 12876 RNg L
1% Mz 12 M Riv19s.2 xuz | VIR $00 kHz 500 kHz | 404,512 kNg
16 wis 16 MHs 2182 kHz 2182 kHz 2201 kiz
OCEAN STATION SHIP “uzs kHz 4125 kHz | 4420.7 kN2
15.5 kHz B 6215.5 kHz | 6512.6 xMs
4YP §50°-00'N 145%-00'w 500 kH3 500 kHz x::ﬁ ::: vipy* 9 m o Mz
2182 kH2 2182 kHz vipe® Che 5,6,16 | Chs 5.6,.6 8597 kits
12 M 12 Mz
UNITED STATEZS ' Che 5,6,16F one 5,6,16 12994 kks
VIPS 16 MHz 1 2
vivs! Chs :is;”l‘s Che 5,6,16] 16947.6 kuz
: 22 MMe
SEE OPPOSITE PAGE Chs 3,4,10 f che 3,4,20] 22315.5 KMz
NEW ZEALAND
LD Auckland 500 kHz §AN kN2 487.% kHx
2282 kHr 2182 kHz 2207 xHz
4125 kH? 4128 kHe 4141.6 kN2
2Ly Awvarus %09 kHz 50N kHz $1% kM
2182 kHz 2182 Wz 2423 ¥wr
4125 KHz 412 kHz 414).6 kg
21032’ 4 wHp 4 ey 4277 xH:
N Chs 5,6,17 § cnha 5,6,17
(3% 3} 6 WMz 6 uHg €393.5 kHz
Chs %,6,17 Ches §,6,17
L84 8 Mz 9 wNz 8504 XMz
Chs 5.6.17 Chs 5.6,17
NORTHWEST PACIFIC 2Les® 12 iz 12 wuz 12740 ¥Hz
Chs 5,6,17 § Cha 5.6,17
JAPAN 2LB$ 16 MHz 17170.4 kMg
x Chs 5,6,17
NOT Yokosukas 300 kNz $00 kHz 430 kHg 2Le? 22 wMp 22%33 kpg
Chs 1,4, 9
nx | Kusharo 300 kHs 500 ks LTI TTY | wellington 500 kHz o iz 4178 vue
2182 kM: 2182 ruz 2183 kHr
Jun § shiogama 300 &Hz S00 kidz 464 kHz 412% kHz2 4125 whz 4143.¢ wue
35¢ | toxohasa $00 kns $00 kHs TYRTTS | Chathem 1sl. 2132 kHz2 2192 xnz 2104 ke
$00 ki 300 kHz 464 Rilz rz $00 kHz 500 »Hz ST RETH
It} Magoya Jor Suva 16 luuﬁ 2182 RNz ::é; ::l
[ 1] 500 kix 472 kg 8 MMz z
360 | Xobe $00 ks 12 we? 12700 ke
Jum | Mot $00 hus $00 kg 444 kie FRENCH POLYNESIA
Jn3 | Kagoshime 300 xHs 500 kM2 478 kiz Mahina, Tehiti 500 kHz 500 k2 432 kHe
Fan ’ 2102 kie 102 RHe 2620 xNe
Jns | Oxinawe 300 kNs $00 kMg 472 XHs 8230 kha 8230 kHx 0764 hHs
CENT, P, b SAMOA
UNITED STATES Pago Pago
SIE OYPOSITE PAGK e 90 P9 500 «Hz wan ke P
4 Wz 4 wHZ2 5475 kM2
434 6 MHz £ wH2 £361 kM2
[T 8 vz BSAC kpy
AUSTRALIA
12 mHz .Sk
vis’ | syaney 300 xis 300 wnef 40,476, 12 WKz ] 120718 ke
2162 his n;z kN2 «::o"r ::: MARIANA ISLANDS
. K . T
4123 nis 123 khs SEE OPPOSITE PAGE
3 4 Mis 4248 kN
viss3 Che 86,17
viss) $219.9 xMz | 6215.3 ks | €312.€ Nz PHILIPPINES 00
$00 kH 360 xH
NOTES TO PACIFIC AMVER COMMUNICATIONS CHANT: 026 6 -.n: 6 rn: .:4'1‘ ::'
#)2000-0600 CNT, | mav-l% Seo) continuous st other times, Las Pitias s MN2 [ esee ln'
1)Messaqes forvarded via sny Pacilic Cansdian station should be ad- 12 MMz 12 mug 12862 .,,:
dressed to AMVER VANCOUVER to ensure no charqe scplied in delivery 16 MmNz ie wHy \;176 (]
21Continuous watch te alao kept on the NP special soot frecuencies 22 Mg 22 mHg 22306 kNs
6279.73, 9373, 12959.5, 16746 and 22262.% XNs with calls being -
answered by sppropriate vorking freavency.
JiWeteh 1100-2100 GMT,
4ivacch 0000-2200 GNT,
Sivateh 2300-0000 GNP,
6¢)¥acch 0040-53 gnd 0940-%3% nnT,
71Waten 0040-935 end 114055 GNT,
S)wacch 0630-2000 GNT: | May-13 Sep: Other times upon request.
*jAvailable upon request.
nivatch 0000-1400 GuT, Redoader that all ARVER craffic sheslid nev bde eddrevesd to the
z)Wateh 2100-1100 Gur, AR redie station re@rtving the sesvess. /&s
s)vateh 0000-1600 Cwy. srowgry.*
$)Maton 0200-1000 Gt 1 i |
0 oY

251
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TABLE 2-5. USCG PACIFIC COMMUNICATIONS CENTERS (continued)
——
BANDS_GUARDED WORKING SANOS_GUANDED WORKING
cALL LOCATION DA Y FREQUENCY CALL LOCATON oA¥ ] witnt PREQUENCY
ATHEA:
SOUTREAST PACIPIC u‘ SR
URITED STATES
CAMAL T0NE
[ San Francisca, Calif, $00 ang 500 g 487420 Mg
NSA | Balboa $00 kHx 300 kHz 470 kne (In audition to trany- 2182 wng 2182 wme 2670 wa
4 MKz 4222 kiz mitters located ot San
o Miz § MHz 8614 kHz Francisco, NMC remotely CALLING FREQUENCIES
12 MH2 12 Mnz 12882 xuz heys 500 kHZ with trans- (Channels 5-6-11)
16 MMz 17136.8 kHz mittars located 1n Long 6 nug! 6383.0 g
Seach, CA and Astoria, LT 8 mz 8876 0 uNg
ECUADOR on) 16 Mz 16880.9 wuz
uce? | Guayaqual 500 kiz 500 kiz 469 ki DIRECT PAINTING AADIOTELETYPE
2192 xHz 2102 xnz SELCALL 1.0109%
8 Mz ¢ MHz 8476 xmz (Assigned Frequency Snown)
12 nug 12 Mpz 12712 k2 =h176.0 wnz ©355.5 Wi
16 MHz 16 mH2 16948 xn- <6266.0 ang 6504.0 kmg
8353.5 &Mz 8353 & w2 8716 § g
12501.0 wnz 12501.0 iz 1308Y 0 anz
16670.0 Az | 16670.0 w2 17207.0 unz
CHILE 22202.0 wmz 22202.0 w2z 22%71.0 wmz
-25085 .8 Anz 25380.0 weg
CBv | valparsiso $00 kHz 300 kNz 618/666.5 kHz $38 VOICE FAEQUENCIES
& Mz 4349 kHg (Carriar Frequency Shown}
8 Mz 8478 kHz 41363 kg 61343 wng 207 wz
12 Muz 121714 kitz $200.0 ahz 6200 0 anz 6506 4 anz
15 vz 16945 kHg 8241.5 Mz 82615 wnr 8765.% knz
22 %z 22473 kM2 12362 .4 huz 12342 4 amz 1303 2 ame
€8 1 antofascs $00 kHz 500 kie 118,95 kg W |kecchikan, Alaske 500 hnr 500 KNz 16w
6477483 k2 2182 whe 2182 wnz 2670 anz
NOJ {Kodlah, Alatks 500 wwz 500 wne 70 Wig
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aviation and maritime. Each corporation involved in exploration and production
has its own, separate communications system. The exploration and production
companies contract with the drilling companies to drill exploration and
production wells. Appendix D lists the major U.S. petroleum and gas explora-
tion and production companies together with major U.S. companies specializing
in drilling operations.

All seismic vessels and drill ships are maritime flag vessels and as
such are equipped with HF radio as described earlier in Section 2.2.2. In addition
to HF communications, a number of the drill ships, seismic vessels and the
fixed platforms are equipped with MARISAT terminals and are included in the
MARISAT vessel list presented earlier in Table 2-2. The fixed production
platforms are generally equipped with HF radio and, dependent upon their
location and proximity to other platforms and the shore, they may also be
equipped with MARISAT, VHF, or microwave. Fixed production platforms within
the continental limits of a foreign country are generally restricted to
transmission via that country's government-controlled communication carrier.

Typically, administrative, exploration and production information is
transmitted from the vessels and platforms to U.S. corporate headquarters
located primarily in Chicago, IL, Houston, TX, Los Angeles, CA, New York, NY,
San Francisco, CA, and Tulsa, OK.

Type of Services

The telecommunications services utilized by the U.S. offshore operations
include the following:

. Voice

. Data

. Facsimile (e.g., Seismic profiles and weather)

. Telex and TWX

. Special services for MARISAT equipped operations (see Section 2.2.1)

Geographic Coverage

Figure 2-13 indicates the principal areas of exploration and production
activity of U.S. owned off~-shore interests. Vessels in transit between these
sites and the United States normally transit the appropriate trade routes
shown earlier in Figure 2-10.

System Availability

Considering the heterogeneous nature of communications in the offshore
oil industry, system availability will vary from full time to part time
operation depending on the company. Our preliminary survey indicated that
during unattended periods in the various corporate communications centers,
hard copy transmissions are received for later action.
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2.4.2 Terminal/Interface Description

Equipment Type

A wide range of terminals are used in the U.S. offshore petroleum
industry depending upon the particular service requirements of each company.
These terminal types include teletypewriters, facsimile and data equipment.

Codes

For the industry's record and data transmission, codes include Inter-
national Telex, Baudot and ASCII.

Speeds and Protocols

Transmission speeds vary from 50 baud to 2400 bps depending upon the
particular equipment utilized. System protocols vary considerably between
companies for their private services but do include international Telex and
other commercial system protocols.

Terminal Locations

Figure 2-13 provides an indication of the locations of major U.S.
offshore petroleum operations and the cities housing their corporate head-
quarters. As indicated earlier, terminal locations are in the principal
areas of activity and the corporate centers (refer to Figure 2-13).

2.5 NATC COMMUNICATIONS SYSTEMS

Most NATO communications systems can be currently characterized as
manual, dedicated point-to-point analog circuits in a "hierarchical command-
oriented configuration". It has been determined that these systems do not
meet the command and control requirements of either NATO's military or
political users. This deficiency has led to the development of the NATO
Integrated Communications System (NICS), one of NATO's highest priority
efforts to solve its current communications problems. The NICS will replace
or absorb most of the existing NATO dedicated communications networks. Aas
a viable, rapid, secure, flexible, and survivable integrated system, it is
being implemented today under the control of a unique, independent NATO
organization formed in 1971: the NATO Integrated Communications System
Management Agency (NICSMA).

2.5.1 General Description

2.5.1.1 The NICS Concept

In terms of today's system, communications growth in the NATO environ-

ment has followed a classical evolutionary path. Voice and telegraph systems,

mostly manual, were established in user areas of activity and then inter-
connected by transmission links which were either NATO-owned or leased. For
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example, tO meet common-user voice requirements, the entry point into NATO's
long-haul network is generally through a manual switchboard or console.
Specialized requirements of the NATO commanders, such as responsiveness, are
normally accommodated by direct connection of selected voice users, either
local or remote, which "bypass" a switchboard to ensure that a transmission
path is available when needed.

Although voice communications have been upgraded in performance and
service over the years, the penalties of a predominantly manual network
still remain. Automatic voice switching, when available, consists of
Private Automatic Branch Exchanges (PABXs) which provide dial service to
users within an area of activity. These PABXs have not been fully adapted
for extended area dialing or integrated into a uniform NATO numbering plan
for automatic switched services, since the automatic switching is typically
confined within individual areas or to adjoining areas of user activity.
Manual switchboards co-located with a PABX generally provide the long-haul
connectivity between PABXs. This means that in NATO today it is impossible
to place a call from, for example, NATO Headquarters in Belgium to AFSOUTH in
Naples, Italy, without going through a manual switchboard.

As in the case of voice communications, NATO's existing message system
is also old and outdated. Manual torn tape relay centers are located through-
out the Alliance, but information flow is slow and, in time of crisis or
military exercises, delays of many hours are not uncommon for even the important
traffic. Most of the message traffic is transmitted over NATO's ACE-HIGH
European "backbone" communications network located at over 80 sites ranging
from Norway to eastern Turkey. The carrier telegraph channels are applied
in the available frequency spectrum between carrier telephone channels.

The terminal equipment used in the torn tape centers is primarily
Siemens and Olivetti and a mixture of others. Equipment failures are common-
place,’ more so today as replacement parts are difficult to obtain. Operation
and maintenance of the torn tape centers are primarily by the NATO military
forces.

The terminal equipment uses the simple CCITT 2, 5 unit Baudot code,
which is the International Telegraph Alphabet 2 - space (start) + 5 unit
Comite Consultatif International Telegraphique code 2 + mark (stop). Trans-
mission speeds which are limited by the terminal equipment being utilized
are primarily 50 baud -- although 75 baud is not uncommon.

After World War II the U.S., Canada, UK, Australia, and New Zealand
jointly developed the basic ACP (Allied Communications Publication) 127
still in use by NATO today. This torn tape station publication describes the
standard message formats, and alternate routing procedures , and protocols,
to be used. In the early 1970s NATO developed and published NATO Supplement
3 to ACP 127 which expanded and revised the formats and provides examples
for their use. NATO has been slow in changing to ACP 127 Supplement 3
although usage is mandatory with the introduction of the NICS.

It has become obvious to NATO's communications planners that the rapidly
expanding "individualized" communication networks discussed above should be
combined so that different types of user communications could traverse an
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automatically integrated switched system. Coordinated planning efforts to
include clear voice, secure voice, low-speed/medium-speed data, facsimile
and computer-to-computer communications needs then commenced within the NATO
framework to form the basis for the concept of the NICS today.

In the late 1960s the principal characteristics of the NICS concept
were based upon a common-user, automatically-switched nodal network. This
"grid-type network" configuration was chosen because it could provide improved
routing capability, better damage absorption and user-network separation.
Other characteristics of the concept included survivability (obtained by a
combination of dispersion and redundancy), avoidance of target areas, harden-
ing and some mobile reserves. High performance would be made possible by
automation of switching and control functions, use of medium and high-speed
telegraph and data transmission, automation of internal message distribution
and voice communications, and by encryption of all types of transmission.
Separation of the user from the network would be achieved; users could be
distinct from the network and only linked into it. This would provide better
protection for both the system and the user installation and flexibility for
users to enter or leave the network. Finally, existing transmission facili-
ties would be utilized to the maximum extent possible, resulting in economic
and manpower savings, more flexibility and redundancy.

In this NICS concept, the system would be based on the principle of
a circuit-switched telephone network through which all forms of traffic would
pass. This means that for ordinary or secure voice transmission, for a
telegraph message, for data transmission between computers or for facsimile,
normal CCITT, 4kHz four-wire telephone circuits would be used and users would
be provided with much-improved service. The main elements of the system
would be switching nodes, access switches, Message Distribution Centers
(MDCs) and transmission media.

From the telephone-user's point of view, a subscriber would be able to
call directly from his desk telephone to NICS subscribers in any NATO
country. If a called number were busy and the demander was entitled to pre-
cedence calls, lower priority calls would be automatically pre-empted after
a warning tone. Off-hook connections (pre-programmed connections between
defined subscribers) could be established without any delay just by lifting
the handset or pushing the appropriate button; this service provided with a
FLASH precedence would be called "Hot Line". Secure telephone facilities
would be available to selected subscribers as well as conference calls
involving three or more conferees. To transmit a message, a telephone con-
nection would be established under the same conditions and in the same time
as a telephone call. For multi~address messages, MDCs would provide automatic
distribution to all addressees, and could verify delivery upon request.
Precedence facilities as well as secure teletype conference and broadcast
facilities would also be provided.

2.5.1.2 Two Implementation Stages

After a detailed study of the NICS concept, the NICSMA concluded that
implementation would require two transition stages. These stages would allow
for further testing and experimentation to establish the feasibility of those
aelements of the NICS which involved development risk. This approach would
also allow planners time to more fully define a mature NICS while simul-~
taneously implementing those portions of the network which would provide an
early, much-needed improvement in the NATO communications capability.
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2.5.1.3 Stage I NICS

During the early 1970s planning for Stage I NICS, two major factors
had to be taken into consideration. First, the most urgent requirement in
NATO was to improve message traffic, so the existing manual torn tape tele-
graph relay system had to be automated. Second, the NATO SATCOM Phase II
satellites (ending their usable life) were due to be replaced by the newly-
designed Phase III satellites, and these would be of considerably greater
capacity than SATCOM Phase II.

The NATO-approved philosophy for the Stage I NICS was to accept that,
within the limited timeframe, it would be impossible to procure switching
nodes of the type and complexity defined in the overall NICS concept. The
Stage I implementation plan therefore envisaged the procurement of "off-the-
shelf"” voice and telegraph access switches to be installed at locations of
major user concentrations, mainly major NATO headquarters and other principal
sites. Table 2-6 lists the Stage I military and political users and their
subscriber categories.

Stage I of the NICS, in development since the mid-1970s, will cost in
the order of $500M and is divided into three major subsystems:

. IVSN (Initial Voice Switched Network)
. TARE (Telegraph Automatic Relay Equipment)
. SATCOM III (Ground and Space Segments)

In addition there are three other projects necessary to implement Stage I:
. PVSP (Pilot Secure Voice Project)

. Numerous terrestrial transmission media projects
. SSIP (Sub-system Integration Project)

Table 2-6. NATO INTEGRATED COMMUNICATION SYSTEM USERS

List .of users encompasses

- NATO Headquarters

- The Political and Military authorities of all of the countries of
the Aalliance

- The Headgquarters of the Major NATO Comnanders, the Headquarters
of their Subordinates and those Headquarters of National Forces
to which communications are eligible for common funding and
under the command and control of a Major NATO Commander

- The NATO Civil Wartime Agencies

Subscriber categories

Secure direct subscriber over 500
Non~-secure direct subscriber over 1000
Secure indirect subscriber over 1000
Non-secure indirect subscriber over 6000
Operational direct line subscribers over 300

Single channel radio terminals under 100




The three Stage I NICS subsystems and the three associated projects are
discussed below.

. Initial Voice Switched Network (IVSN)

The IVSN program involves procurement of 24 operational access switches
together with two additional switches for training and software development.
Switch installation, which will start at the first site (Norfolk) in Spring,
1980, will take approximately two years. The switches will be connected in
groups and accepted at the sites on the dates indicated in Table 2-7. By
the end of 1980, direct links will have been provided to the major NATO
commanders (SACLANT, SACEUR, CINCHAN) as well as NATO Headquarters. The
training switch will be installed at the NATO Communications Training Center
which is situated at Latina just south of Rome. A software maintenance
switch will be installed in a new building to be constructed at NATO Head-
quarters, Evere, Belgium. The IVSN, when operational, will provide a modern
telephone system with characteristics similar to the U.S. AUTOVON.

. Telegraph Automatic Relay Equipment (TARE)

The TARE program involves procurement of 18 operaticnal message switches
plus two additional equipments for training and software development co-
located with their voice counterparts. Switch installation, beginning at
the first site (Norfolk) in May 1980, will take approximately three years.
Sites and acceptance dates are listed in Table 2-8. When completed, the
TARE network will be the largest message processing system in the world and
will provide telegraph services with characteristics similar to the U.S. AUTODIN.

. NATO SATCOM III

The NATO SATCOM III subsystem presently consists of three satellites
(1 active, 2 in storage) in orbit over the North Atlantic and twelve fixed
ground terminals provided under the earlier SATCOM II program. This sub-
system will be enhanced with the addition of nine new fixed and two trans-
portable terminals and the upgrading of the existing twelve ground stations.
When completed this subsystem will provide the first all-digital "network"
within the NICS. The planned terminal site acceptance dates for the new
equipment, as well as the new site locations are listed in Table 2-9.

The three NATO III satellites were successfully launched in April 1976,
January 1977, and November 1978. The second NATO satellite, launched in
January 1977, has until recently been on loan to the U.S. authorities; in
return NATO will be provided with similar capacity, later on, from a U.S.
military satellite. As an interim measure, in order to make use of the
significantly greater capability of the NATO III satellites now in orbit,
the capacity of the existing twelve NATO static ground terminals has been
increased so as to extend the number of voice channels from 57 to 15l.

The NATO III satellites provide three communications channels designated
as the 17MHz, S5OMHz and 85MHz bands. One set of transponders, with a narrow
beam (NB) transmit antenna is used to relay the carriers in the 17MHz and
85 MHz bands. The remaining two transponders with a wide beam (WB) transmit
antenna are utilized to relay the carriers located in the SOMHz band.
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TABLE 2-7

IVSN ACCESS SWITH LOCATIONS AND

INSTALLATION SCHEDULE t i

GROUP SITE .. PSA GPA ENA fg
1. NORFOLK, US JUL 80
CARP, CA AUG 80
KOLSAAS, NO AUG 80
CASTEAU, BE SEP 80
RHEINDAHLEN, GE SEP 80 OCT 80
2. NORTHWOOD, UK AUG 80
OEIRAS, PO SEP 80
OEGSTGEEST, NL OCT 80
BRUNSSUM, NL NOV 80 DEC 80
LATINA, IT (TRAINING) DEC 80
,, 3. IZMIR, TU JAN 81
| ERWIN, GE FEB 81
_ ATHENS, GR MAR 81
ANKARA, TU APR 81 |
VIBORG, DA MAY 81 JUL 81
4. VERONA, IT JUN 81 3
SANTA ROSA, IT JUL 81 )
RUPPERTSWEILER, GE AUG 81
! REITAN, NO SEP 81
| HEIDELBERG, GE ocT 81 NoV 81
5. PITREAVIE, UK NOvV 81
VEDBAEK, DA DEC 81 3
EVERE, BE (SOFTWARE) JAN 82
EVERE, BE FEB 82
NAPLES, IT FEB 82
RENDSBURG, GE MAR 82 APR 82 MAY 82 '

PSA’ = PROVISIONAL SITE ACCEPTANCE
GPA = GROUP PROVISIONAL ACCEPTANCE
FNA = FINAL NETWORK ACCEPTANCE

e ey a2y e
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TABLE 2-8 i

TARE SWITCH INSTALLATION SCHEDULE

SEQUENCE
NUMBER SITE PSar
1. NORFOLK, US Nov 80
2. KOLSAAS, NO Jan 81 L
3. COSTA DA CAPARICA, PO Mar 81 4
4. MAASTRICHT, NL May 81 ;
5. GELINTEPE, TU Jul 81 b
6. IZMIR, TU Sep 81 k
7. ATHENS, GR Sep 81
8. VIBORG, DA Jan 82
' § 9. BAUMHOLDER, GE Mar 82 i
: 10. DEBERT, CA May 82
11. VERONA, IT Jul 82 ’
12. LATINA, IT (TRAINING) Sep 82

SENDEN, GE

EVERE, BE

EVERE, BE (SOFTWARE)
NAPLES, IT

REITAN, NO
PITREAVIE, UK
NORTHWOOD, UK

CASTEAU, BE

= Provisional Site Acceptance
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TABLE 2-9

SATCOM III TERMINAL INSTALLATION SCHEDULE

SITE Psa {
LATINA, IT Jan 81 ¥
SACEUR (TRANSPORTABLE) Mar 81
SACLANT (TRANSPORTABLE) Mar 81
SCHOONHOVEN, NL May 81 i

NORFOLK, US
EUSKIRCHEN, GE
CARP, CA
OAKHANGER, UK
CIVITAVECCHIA, IT
KESTER, BE

VERONA, IT*

LUNDEBAKKE, DA
IZMIR, TU*

LISBON, PR

ANKARA, TU

ATALANTI, GR
EGGEMOEN, NO
KEFLAVIK, IC*

BJERKVIK, NO*

* = NEW




SITE
BALADO BRIDGE, UK*
FOLLY LAKE, CA*
GIBRALTAR, UK*
LANDAU, GE*

CATANIA, IT*

* = NEW

TABLE 2-9 (continued)
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The NB transponder transmit antenna illuminates the European Area,
while the WB transponder antenna illuminates both the European and the
Atlantic areas. A single receive antenna is utilized for both the European
and Atlantic areas for the purpose of reception of all communication signals
transmitted to the satellite.

.  Pilot Secure Voice Project (PSVP) ;

This project involves all the efforts required to provide a secure voice {
capability for about 1500 NICS subscribers. A preliminary dedicated manual 1
network of 24 four-wire switchboards located at major user sites presently
exists. Ultimately, this network will become automatic and will be integrated
into the IVSN. The project is also developing high, medium, and low speed
cryptographic devices to be used in the IVSN, TARE, and SATCOM subsystems.

. Numerous Terrestrial Transmission Media Projects

This work comprises the present and future NATO-owned subsystems such
as the "ACE HIGH" network (which provides line-of-sight and troposcatter
links at over 80 sites throughout the area of Allied Command Europe from
Norway to Eastern Turkey) together with the CIP-67 network (which will
provide line~of-sight links in the Central Region where a large number of
NATO subscribers are concentrated). Extensive use is also to be made of
PTT links.

In order to provide the additional transmission media facilities needed
to support the main NICS projects, the capacity of the existing NATO-owned
communications is being increased, and there are some 20 separate projects
being implemented by NICSMA under this heading. Where possible these new
links are to be digitalized. 1In general it is planned that the total NICS
transmission network will utilize satellite links, NATO-owned terrestrial
links and PTT links in roughly equal tertiary proportions.

. Subsystem Integration Project (SSIP)

The most important and difficult aspect of Stage I is tying the major
subsystems and transmission media together on a site-by-site basis. The
SSIP will provide the ancillary facilities necessary at each site to ensure
that all of the equipments can function operationally as part of the total
NICS. The SSIP involves an enormous amount of detailed work in coordination
with the various NATO and national authorities concerned. The NICS involves
installations at 33 principal sites and, when allowance is made for the
secondary sites, the total number of different locations at which work must
be carried out will be approximately 300. At each site different configura-
tions and different local authorities are involved and thus no common plan
can be implemented to suit all. Table 2-10 lists the provisional site accept~
ance schedule for the first 21 NICS sites to receive the NICS SSIP technical
control facilities.

2.5.1.4 Stage II NICS

The requirement for further development and expansion of the NICS
beyond Stage I has already been agreed to in principle by NATO Heads of
State and Government when they met in Washington during May, 1978. This
further development of the NICS now forms part of the overall NATO Long-
i Term Defense Program which was approved at that meeting.
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Provisional
Sequence Site
Number Site Acceptance
1. NORTHWOOD, UK Feb 81
2. COSTA DA CAPARICA, PO Mar 81
3. KOLSAAS, NO Mar 81
4, MARRSTRICHT, NL Apr 81
5. GELINTEPE, TU Apr 81
6. VIBORG, DA May 81
7. IZMIR, TU May 81
8. CASTEAU, BE Jun 81
9. ANKARA, TU Jun 81
lo. ATHENS, GR Jul 81
11. RHEINDAHLEN, GE Jul 81
12. NORFOLK, US Aug 81
13. BRUNSSUM, NL Aug 81
14. RUPPERTSWEILER, GE Sep Ql
15. SANTA ROSA, IT Sep 8Y
l6. HEIDELBERG, GE Oct 81
17. CARP, CA Oct 8l
18. VERONA, IT Nov 81
19. REITAN, NO Nov 81
20. OEIRAS, PO Dec 81
21. OEGSTGEEST, NL Dec 81

(*)

TABLE 2-10

TECHNICAL CONTROL FACILITIES AND INSTALLATION SCHEDULE*

Agreed schedule comprising the first twenty one sites only
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Detailed proposals for this further development have now been produced
and are contained in the NICS Stage II Architecture Report which was presented
to the NATO Joint C-E Committee (NICS Policy Committee) at their semi-annual
meeting in Autumn 1979. It is anticipated that general approval of the
proposed architectural concept will be forthcoming during 1980. ‘

The major aims of the Stage II Architecture are:

. The integration of the Stage I separate subsystems into one over- "
all system which will, to the maximum extent possible, operate in :
the digital mode ' .

. Expansion and improvement of the quantity and quality of NICS
services to all entitled subscribers as foreseen when the original
NICS concept was approved

. Enhanced survivability through the addition of nodal switches into
a meshed grid network and through the incorporation of increased
physical protection

. Achievement of the maximum degree of interoperability with national
tactical and strategic communications systems through the use of
common standards, or of agreed interface equipments and/or pro-~
cedures

. Increased security with the introduction of new cryptographic
equipment

It is anticipated that the capital costs for the NICS Stage II program
will amount to about $1.5 billion. Implementation of the program is planned
to take place over an approximate l5-year period. The aim will be to
achieve the Stage II goals in four steps although this is still subject to
approval by the NATO nations. Step 1 will involve digitization and expan-
sion of the NATO-owned transmission media together with the necessary security
protection. Step 2 will involve the installation of the nodal switches and
new and additional access equipment which will greatly expand NICS services
throughout NATO and will provide the basis for the final integration of the
NICS Stage I subsystems. Step 3 will inwvolve the introduction of new wide-
band security equipment and associated automation. Last, Step 4 will see
the introduction of circuit switched telegraphy and the integration of the
TARE network into a fully integrated system through the introduction of
Message Distribution Centers (MDCs).

-

2.5.1.5 The NICS Management Structure

The management responsibility for the NICS is divided between several
NATO bodies. As mentioned earlier, overall NICS policy is decided by the
NATO Joint C-E Committee on which all of the NATO nations except Iceland
are represented. The Committee, supported by a small, permanent secretariat,
meets semi-annually at NATO Headquarters.

The planning, development and implementation of the NICS is the res-
ponsibility of the NICSMA, located in Brussels near NATO Headquarters. At
present it has a staff of about 300 military and civilian personnel. NICSMA
is organized into three functional Divisions, each headed by a brigadier
general or equivalent responsible respectively for Planning and Engineering;
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Implementation; and System Direction and Support (logistics, network control,
procedures, manpower planning and training). The Agency staff includes

both civilian and military personnel drawn from most of the NATO nations
participating in the NICS.

The responsibility for day-to-day operation of the NICS is the task of
the NICS Control Organization. This consists of a Central Operating Authority
(COA) formed in January 1976, with a staff of about 60 personnel located at
SHAPE (Casteau), Belgium; five Regional Operating Centers (ROCs) located at
HQs ACLANT, ACCHAN, AFNORTH, AFCENT and AFSOUTH; a number of local Control
Organizations (LCOs), roughly one to each nation; and the Technical Control
Facilities (TCFs) located at every major NICS equipment and transmission
media interface. The ROCs are partly formed, and planning for the LCOs
is underway. The latter are expected to take over the functions of the
several existing ACE HIGH and SATCOM control centers in the near future.
The COA will use as its main tool an automated NICS Network Control System
(NNCS) being developed to provide the equipment, communications and pro-
cedures necessary for control of the system. The COA, ROCs, LCOs, and TCFs
will all have 24~-hour staff of five shifts.

Programs of logistic support for the NICS switches and other equipments
are being staffed. Selected spare parts will be stocked on-site and at
one or more main supply depots. Depot maintenance for the NICS is still
under study. The NATO Maintenance and Supply Agency (NAMSA) located in
Luxembourg will play a key role.

2.5.1.6 NATO Interoperability

Of particular interest to the WCAN 11 effort is that there are numerous
NATO Groups, Sub-Groups and Working Groups presently fostering cooperative
efforts to enhance interoperability of both the existing and future NATO
strategic and tactical communications.

In his 18 January 1977 report to Congress on "Rationalization/Standardization
Within NATO", former Secretary of Defense Donald Rumsfeld noted that despite
obstacles, the Alliance had made significant advances in communications inter-
connection and interoperability. He stated: "the United States has endorsed
the principle that, after 1985, members of the Alliance should adopt new
communications for use in NATO only if they are interoperable with other
national tactical .systems and the NATO Integrated Communications System
(NICS)". Achievement of this objective depends on Alliance endorsement of
the common communications Stage II architecture mentioned previously.

Although no real disagreement exists within NATO that interoperability is
the basis for a truly integrated system, methods for its accomplishment,
what parameters of the NATO Standard Agreements (STANAGS) to use, and the
level and degree of interoperability, have been difficult problems to solve.

Some commonality has been achieved through the use of agreed standards.
As an example, STANAG 5040, which deals with interoperability of tactical
systems, has been used for development and limited production of NATO inter~
face black boxes by France, Canada, West Germany and the United States.
NATO and NICSMA are tracking other standards which are in various stages of
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agreement. These cover telephone, telegraphic, civil/postal telegraphic

and telephone, and Automatic Data Processing systems. The United States has
also encouraged NATO participation in the development of specifications for
the future ACE HIGH digital replacement program by establishing agreements
to assess foreign candidate radios.

Perhaps one of the most important areas that these STANAGS must cover
is digitization techniques to be used by the NICS. This issue is presently
one of the thorniest in NATO telecommunications circles. In an effort to
conserve frequency spectrum, ease encryption and minimize interface problems
with tactical military systems, NICSMA has suggested future NICS systems
choose the DELTA modulation digitization technique. Yet the NICS must
also depend heavily upon European civil postal telegraphic and telephone
systems, all :of which have chosen and use pulse code modulation. Both have
merits and limitations and the common method eventually chosen shall have
far-reaching implications. This issue is being debated by national experts
as part of the NICS Stage II architectural effort and will be resolved in
the Stage I/Stage II transition plan.

2.5.1.7 U.S./NATO Interface Points

For a number of years, both the United States and NATO have expended
considerable sums of money to operate, maintain and improve their unilateral
communications systems in Europe. Although they are independent systems,
they cover much of the same geographical area, use many parallel trans-
mission paths and, in some cases, co-locate equipment on site.

For example, the Defense Communications Agency (DCA) is converting
the United States backbone transmission system in Europe from an analog to
a digital network under its Digital European Backbone (DEB) program. One
of the project objectives is interconnection with NATO. Since 1975, there
have been eight European locations where existing portions of the U.S. DCS
interfaces with the present NATO twenty-year old ACE HIGH backbone communi-
cations. Although these interface points are presently for analog trans-
missions only, joint U.S./NATO tests have been successfully performed
proving the effectiveness of digital transmissions over existing ACE HIGH
operational troposcatter links.

Today there are also two "transparent"” (automatic) message interfaces
between the U.S. AUTODIN switches at Croughton, UK, and Coltano, IT, and
the existing two NATO TARES (not to be confused with the yet-to-be-installed
NICS TARES) located at Northwood, UK, and Naples, IT. These interfaces,
implemented over a year ago, presently pass U.S./NATO message traffic at
600 baud (Coltano) and 75 baud (Croughton) respectively. They allow messages
to flow unrestricted between terminals. For example, NATO can pass traffic
automatically from England to Italy via AUTODIN (Northwood-Croughton-
Coltano-Naples) rather than directly.

In addition to these two automatic interfaces, nine other AUTODIN/NATO
manual interconnects exist:
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AUTODIN-NATO Link Speed (Baud)
Pirmasens - Erwin, GE 1200
Pirmasens - Kindsbach, GE 300
Pirmasens - Rupertsweiler, GE 75
Croughton -~ Maastricht, NL 300
Croughton -~ Casteau (SHAPE), BE . 75
Croughton - Kolsaas, NO 75
Coltano - Bagnoli, IT 75
Coltano - Izmir, TV 75
Coltano - Verona, IT 75

These manual links use either the existing DCS/ACE HIGH transmission
networks or PTT links. With the exception of Erwin, NATO has supplied and
maintains the terminal equipment at these NATO sites.

Next year the first of five NICS/AUTODIN interfaces will be implemented
at Norfolk with AUTODIN connections to at least the Maastricht (Croughton),
Baumholder (Pirmasens), Verona (Coltano), and Northwood (Croughton) NICS
TARES (to follow in that order -- tied to NICS TARE installation schedule).
These connections are being arranged through U.S./NATO MoUs (Memoranda of
Understanding) with the major NATO commanders as in the previous cases.

The U.S.-developed terminal hardware will be capable of speeds up to 4800 bps,
but these new interfaces will be maintained at 600 baud (the presently
planned trunking capability of the NICS TARES). As before, the U.S. will
provide the interface boxes, crypto equipment and modems at no cost to NATO
at the appropriate AUTODIN switch locations, and operate and maintain the
equipment.

It should be noted that in addition to the ACE HIGH and NICS TARE inter-
faces with the U.S. Defense Communications System, other arrangements have
been agreed to concerning interconnections between the satellite ground
terminals of both NATO and the United States.

Having described the current and emerging NATO communications systems,
it is appropriate to summarize these systems as follows:

Ownership

The existing NATO system is owned by the fifteen NATO member organiza-
tions and administered primarily by the representative military organizations.

Type of Sexvices

The current NATO system provides a wide range of clear and secure
manual services including:

Voice
Message
Data
Facsimile

———— e ———— -
NS

x

o—
el

s e




Geographic Coverage

As shown in Figure 2-14, the NATO system serves all member nations in
Europe as well as Iceland, the U.S. and Canada.

System Availability

The NATO system operates continuously, 24 hours per day, 7 days per week.

Equipment Type

As discussed earlier, the current NATO systems consist of an assortment
of non-standard equipment; although with the introduction of Stage I NICS,
the equipment and operations will be standardized.

Codes

The current message code utilized in the NATO system is the CCITT 2 (S5-
unit Baudot).

Speeds and Protocols ‘
Current message speeds are 50 to 75 Baud using ACP 127 and NATO

Supplement 3 protocols. NICS will utilize up to 600 Baud in the NATO

Supplement 3 protocol format.

Terminal Locations

Current NATO terminals are located throughout Europe, Iceland, Canada
and the U.S. Tables 2-7 through 2-9 provided an indication of the emerging
IVSN, TARE, and SATCOM III terminal locations.
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CHAPTER THREE

PRELIMINARY ASSESSMENT OF SUBSCRIBER COMMUNICATIONS
SYSTEMS AS APPLIED TO WCAN II NEEDS

This chapter provides an overview of the subscriber communications
systems described in Chapter 2 and presents a preliminary assessment
of the potential applicability of these systems as interfaces for
WCAN Phase II crisis alerting.

3.1 OVERVIEW OF EXISTING SUBSCRIBER COMMUNICATIONS SYSTEMS

Table 3~1 presents a condensation of the descriptions of the nine
subscriber communications systems described earlier in Chapter Two.
This table contains the fundamental characteristics of these systems
that are pertinent in assessing their suitability for inclusion in
plans for WCAN II. A review of this information indicates that the
communications mode which provides the most commonality among these
subscriber groups is international Telex. It also shows that there is
considerable overlap in the geographical coverage of these systems,
particularly in areas of major trade/transportation routes.

3.2 POTENTIAL APPLICABILITY OF SUBSCRIBER SYSTEMS TO WCAN II

A review of Table 3-1 reveals interconnectivity already exists
among the identified subscriber groups, at least in certain central
locations. Table 3-2 shows the degree of this interconnectivity. As
indicated, all of the subscriber groups, except NATO, use international
standard Telex as part of their communications systems. The table
also shows that the Coast Guard is connected to Telex, AUTODIN, the
AFTN switch at Kansas City (which in turn is connected to ARINC, SITA
and the FAA), and MARISAT and also monitors the 500 KHz distress
frequency. MARISAT is connected to the international Telex network,
the Coast Guard, vessels at sea and oil platforms. The 500 KHz distress
frequency is continuously monitored by all vessels and oil platforms
at sea, by commercial/private maritime shore stations and by the Coast
Guard. The Coast Guard and the NATO communications systems are
connected to AUTODIN.
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Table 3~2. SUBSCRIBER SYSTEM INTERCONNECT MATRIX
Interconnectivity i
rswscriber System Telex | AUTODIN | AFTN | USCG | 500kHz | MARISAT |
IAFTN X X
f\RINC X X
SITA X X
AA X X X
MARISAT X X X
iCommercial/Private X X X X
PMaritime
Coast Guard X X X X X X
Off-Shore X X X
Petroleum
. 1
TO X X
1
NATO-flag vessels
{
4




An analysis of the interconnect patterns evident in Table 3-2

; and other information which was presented in Chapter Two indicates
that it may be possible to provide comprehensive worldwide com=-
munications coverage with a minimum number of AUTODIN installations.
A preliminary assessment of this potential, Lased on the information
available to date, indicates that a relatively small number of
strategically placed AUTODIN terminals in the United States could
provide worldwide coverage. Neglecting speed, protocol, and other
related systems interfacing problems in this preliminary assessment,

a number of potential AUTODIN interfaces emerge as shown in Table
3-3.

The efforts in Task 3 will focus on the evaluation of these
identified subscriber communications systems in terms of their
applicability to WCAN II.




TABLE 3-~3, POTENTIAL AUTODIN INTERFACES

SUBSCRIBER AUTODIN SUBSCRIBERS
GROUP INTERFACE SERVED
LOCATION
Commercial ARINC (Chicago) ARINC, AFTN, SITA,
Aviation FAA
Maritime COMSAT (Southbury, MARISAT Subscribers
CT) Maritime, USCG
Offshore Petroleum
COMSAT (Santa MARISAT Subscribers
Paula, Ca) Maritime, USCG
Offshore Petroleum
UsCcG Presently connects Maritime, USCG

Offshore Petroleum
Industry

NATO

to AUTODIN at New
York, San Francisco,
Guam, Washington, DC

COMSAT, USCG

Presently connects
to AUTODIN

Offshore Petroleum

Offshore Petroleum

NATO allied countries




APPENDIX A

AERONAUTICAL FIXED TELECOMMUNICATIONS NETWORK (AFTN)
DETAILED DATA

The data in this Appendix represent a sample of AFTN regional
information included in the Air Navigation Plan (ANP). This Appendix
includes data representative of the North Atlantic (NAT), North
American (NAM) and Pacific (PAC) regions only. Similar sets of

tables are on file for the following regions:

. Middle East (MID) and South East Asia (SEA)
. Burope (EUR)
. Africa-Indian Ocean (AFI)

. Caribbean (CAR) and South American (SAM)

Pages A-2 through A-7 of this Appendix describe the various
APTN Telecommunications Services. Pages A-8 through A-18 are tables
of AFTN terminal locations and types of Fixed Telecommunications
Services (e.g. landline teletypewriter, radio telephone). Pages A-19
through A-36 are tables of AFTN terminal locations and descriptions of
these terminal facilities (e.g. function, number of channels, service

range, frequency of operation).
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1.~ Introduction

1.1 The relevant Standards, Recommended Practices and Pro-
cedures to be applied are contained in:

1) Annex 10 — Aeronautical Telecommunications, Volumes 1
and It;

2) Regional Supplementary Procedures — Applicable in the
Regions (Doc 7030).

1.2 Background information which is of importance in the
understanding and effective application of the Plan is contained
in the Reports of the Fifth North Atlantic Regional Air Naviga-
tion Meeting (Doc 8879/NAT V), Agenda ltems 4, 15 and 16,
and the Asia/Pacific Regional Air Navigation Meeting (Doc
9077-ASIA/PAC (1973) ), Agenda Items 13, 14, 16 and 17, and
the Limited North Atlantic Regional Air Navigation Meeting
(Doc 9182 (1976) ), Agenda ltems 1.1, 3 and 4, supplemented by
those appropriate to the NAT/NAM/PAC Regions which are
contained in the Reports of the other Regional Air Navigation
Meetings listed in the Preface (page 0-5).

1.3 RAN Meeting recommendations shown within brackets
below a heading indicate the source of the paragraph or sub-
paragraph following that heading. They are shown immediately
following each paragraph or sub-paragraph either when there is
no heading, or when the sub-paragraphs have their origin in
difTerent recommendations.

2.— Aeronautical Fixed Service
(Table COM 1, Charts COM 1, 2 and J)

21 General

2.1.1 The aeronautical fixed service plan comprises:
1) AFTN circuits (Table COM 1, Chart COM 1);
2) exclusive ATS direct speech circuits (Chart COM 3).

Note.— The detailed arrangements of the SCOTICE/ICECAN
landline and cable system are shown in Chart COM 2 for conve-
nience. =

?gz Functions of the SCOTICE/ICECAN Landiine ud Cabh
ystem

2.2.1 A combination AFTN, AFS, and speech hndlmelable
connecting Canads, Greenland. Iceland and Scotland (termed
the SCOTICE/ICECAN Sysiem) is designed 10 provide two
telephony channels and four teletypewriter channels. The func-
tional allocations of this system are detailed below and are illustr-
ated in Chant COM 2.

2.2.1.1 First Teletrypewriter Channel

This channel is w0 provide an AFTN channel between London
and Reykjavik (SCOTICE Cable). and also an AFTN channel
Reykjavik-Séndre Strémfjord utilising the Eastern segment of
Channel | in the ICECAN Cable and a VHF RTT link Frederiks-

Part 111
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dal-Séndre Strémfjord The SCOTICE segment of the channel
between Reykjavik ar.d London operates at 75 bauds, whilst the
ICECAN segment operates at 50 bauds.

2.2.1.2 Speech/Remo:ze Control Circuit

A combined speech/r=mote control circuit replacing the former
western segment of telegraph channel 1B in the ICECAN cable
permits operation of GPS ER-VHF channels a1 Frederiksdal and
Prins Christian Sunc¢ from Gander. Liaison between the air-
ground stafTs at the la::er three aeronautical stations is permitted
and also relay of air-g-ound messages as desired.

2.2.1.2.1 Second Teicypewriter Channel
[NAT IV, Rec. 6/3]

An AFTN channel s;'it at Reykjavik is to provide duplex chan-
nels between Reykjas k and London and between Reykjavik and
Montreal, to be usec also for overspill AFTN traffic between
Europe and Montrea! with Reykjavik effecting any necessary
relay.

2.21.2.2 Third and Fourth Teletypewriter Channels

Two direct AFTN Duplex channels are to be provided between
London and Montreal

2.3 Additional AFTN Channel United ngdom-Canada
[NAT V, Rec. 15/5]

The recommended acditional direct circuit London-Montreal is
integrated with the rwo existing direct channels from a system
point of view. .

24 AFTN Message Compilation
[NAT Vv, Rec. 15/16]

Methods should be devised and applied, including use of pro for-
mas, automatic equipzaent, etc., to permit AFTN messages to be
prepared by non-specialized personnel, particularly with regard to
the use of correct AFTN format, thus speeding the injection of
traffic into automatic systems.

2.5 Provision of Autcmaric Switching Faciliies
[ASIA/PAC, Rec. 13/2)

Fully automatic message switching facilities should be provided
or retained at the following AFTN centres: Anchorage,
Honolulu, San Francisco.

2.6 EntrylExit Poinss
(ASIA/PAC, Rec. 13/5]

The entry/exit points

1) between the SEA znd PAC Regions should be Tokyo, Manila
and Sydney:

2) between the PAC and NAM Remons should be San Fran-
cisco;

3) between the PAC and SAM Regnons should be Balboa and
Santiago.
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2.7 Circuit Occupancy Measurement
[ASIA/PAC, Rec. 13/7]

AFTN circuits should be arranged for peak hour occupancy 1o be
determined on a routine basis. Frequency of measurements
should be adequate 10 detect approaching overload situations 10
enable additional channe! capacity to be provided before a situa-
tion involving regular overioad occurs.

2.8 RTT Circuit Performance
[ASIA/PAC, Rec. 13/9}

PAC Suates concerned should arrange to exchange circuit perfor-
mance data when required for solving specific problems.

2.9 Transit Time Siatistics
[ASIA/PAC, Rec. 13/8]
1) PAC States concerned should arrange 10 exchange transit
time statistics, whenever required, in order 1o resolve specific
problems.

2) The recorded data should be exchanged directly between the
correspoudent stations, with copies to Administrations con-
cerned and to the ICAO Regional Office.

2.10 Implementation

210.1  Provision of Automatic Switching Facilities
{ASIA/PAC, Rec. 17/33}

Automnatic switching facilities should be provided at the San
Francisco COM Centre as soon as practicable, but not later than
the fourth quarter of 1977. :

2.10.2 Implementation of the AFTN Plan
[ASIA/PAC, Rec. 17/34)

Efforis should be intensified to improve the AFTN with a view to
implementing the new plan in its entirety as soon as practicable
but not later than 31 December 1978.

211 ATS Direct Speech Circuits
(Chans COM 2 and 3)

2.11.1 A direct speech capability between Canads, Iceland and

the United Kingdom should consist of the following:

1) One channe} with selective calling facilities providing direct
speech communications between the following points of adja-
cent air traffic control centres (or air/ground stations):

— Gander ATC — Reykjavik ATC
— Gander ATS — Prestwick ATC
~ Rekjavik ATC ~ Vrestwick ATC

and conference type simulianeous speech communications
amongst the three cenires;

2) a Gander-Presiwick (ATC) Direct Circuit.

2.11.2  Implementation
[NAT V, Rec. 15/11)

The ATS speech circuit Reykjavik-Stavanger should be imple-
mented as soon as new switching arrangements a1 Prestwick are
available. Addisionslly Iceland, Norway and the Uniied Kingdom
should co-ordinate arrangements for through switching of the
Stavanger-Prestwick and Prestwick-Reykjavik ATS speech cis-
cuits.

A3

Note. — 7~ basic ATS requirement 1s for the provision of iclecom-
mumicauon “iciities giviag direct speech communicanion capabiny,
not necessc= . direct ATS speech circuns.

[Doc 9182, 3.1)

2.11.2.2  [=nlememation
[ASIA/PAC, Rec. 17/21)

The priorit: in implementation of the recommended ATS Direct
Speech circuits is fisted in Part 11 (ATS), 6.3.

3.— Aeronsuticsl Mobile Service
(Table COM 2, Chart COM 4)

31 Generz!

311 The Aeronautical Mobile Service Communication plan
comprises 21l facilities recommended in respect to air/ground
communicz-ions for international air navigation. The plan is
detailed in Table COM 2.

3.1.2 SELCAL Checks on GP VHF Channel
{NAT V, Rec. 16/25]

3.1.2.1 In order to reduce the number of transmissions on HF
AMS channels, the SELCAL check should, whenever possible,
be conduct=d on the GP VHF channel at the time of allocation of
primary and secondary frequencies.

3.1.2.2 Seiective Calling System (SELCAL) .
[ASIA/PAC, Rec. 14/6)

1) Selective calling (SELCAL) devices should be employed at
HF aercnautical stations and wherever possible and necessary
on VHF/GP frequencies. ’

2) An estadlished SELCAL facility should be notified to users by
publication of the appropriate information.

3.2 VHF Aeronautical Mobile Facilities Plan

321 General
INAT IV, Rec. 7/7 and NAT V, Rec. 4/$ Note]

3211 The Canadian and United States administrations are to
co-ordinate frequency assignments for those VHF facilities
required for North Atlantic West of 30°W and Pacific ooerations
and which are located in the North American Continent.

3.2.1.2 Development and Applica:ion of Geographical Separation
Criteria in the NAM and EUR Regions
[NAT V, Rec. 16/8]

The appropriate frequency planning bodies in the NAM and EUR
Regions stouid develop as necessary, and apply. any addiwonral
criteris for the geographical separation of VHKF facilities. 10
ensure thers iy adequate frequency protection for the stated ATS
VHF comraunications requirements.

3.2.1.3  Application of Georgraphica! Separanon Critena in
Certain Areas of the NAT Region
[NAT V, Rec. 16/9)

The agreec geographical separation ctiteria for the EUR Region
should be applied within those areas of the NAT Region East of
30°W whese no international frequency planning body exists, and
the agreed criteria for the NAM Region in those ~reas west of
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3.2.1.4 Development of Geographical Separation Crueria for
VHF Communications Serving SST Operations
INAT V, Rec. 16/10)

The appropriate international frequency planning bodies of the
NAM and EUR Regions should develop additional geographical
separation criteria, when so required. 10 ensure the necessary fre-
quency protection for any specific VHF requirements for SST
operations.

3.2.1.5 Potential Interference Involving
Extended-Range VHF Facilities
(SP NAT (1965), Rec. 6.ix/4]

In assigning requencies for extended range VHF facilities due
consideration should be given to all possibilities of interference
which might result.

3.21.6 Frequency Assignments for VHF Operational
Control Channels
[NAT V, Rec. 16726}

1) Where a requirement exists for provision of Pilot-to-Com-
pany VHF communication channels, frequencies lor such
channels for locations west of 30°W should be assigned from
the group 128.825 t0 132.025 MHz inclusive and for locations
east of 30°W from the group 131.4 10 131.95 MHz inclusive
and specific assignements co-ordinated between the airline
operating agencies and Administrations concerned.

Note— In the United States and Canada, frequencies in the
band 128.825 10 132.025 MH: have already been assigned for en-
route communications and therefore may not be available for inter-
national use in these couniries.

2) Assignments made in this respect should be notified to ICAO
for promulgation.

3.2.1.7 VHF frequency 123.1 MHz is the SAR scene-of-acuon
auxiliary channel.

3.21.8 The attention of all concerned is directed uo'me need 10
restrict the use of the VHF Emergency Frequency 121.5 MHz 10
that outlined in Annex 10, Volume I, Part II, Chapter 4, 4.1.3.L

e e

~

3.2.19 Delivery by Prins Christian Sund of .
AMS Traffic for Gander .

All concerned should keep under review the possible need to
improve the ransit time of aircraft messages received at Prins
Chyristian Sund for delivery 1o Gander. L
3.2.1.10 Inorder to provide Adequate coverage to the muimum
distance possible on the main arterial routes in the PAC area,
extended range VHF installations should be established at loca-
tions shown in Table COM 2.

3.21.11 Aircraft sutions, when filing an air-10 ground message
requiring relay by an aeronattical station, should be permitted
normally 0 include not more than two aircraft operating agency
addresses, in addition to the acdressee referred to in (a) of
2.1.1.4 of PANS-RAC, Part VIII (Doc 4444) (aircraft operators
may nominate the addressees on a predetermined basis).

Note |.— Under excepnional circumstances messages coniaining
more than two addressees may be filed but these would be limited to
addressees concerned with the iex1 of the message.

Note 2. — Filing - DEP messages while en-route is 10 be avoided 10
the extent possibic -.nce these messages can be filed at the poiwnt of
departure for irar. ~:ssion on the AFTN. Non-comphance with this
procedure leads to . ~necessary loading of the air-to-ground channels.

3.3 HF En-Rouze Communications

3.3.1 Opumum Use of HF Channels Assigned and
Reduction ¢ “ Guard on Discrete HF Channels
at Aeronau=ical Stations
(NAT V, Fezcs. 16/1 and 16/2}

When designating Primary and Secondary frequencies, aero-
nautical stations s2ould take into consideration the need to avoid
overioading on HF channels employed and utilize to the extent
practicable all ass: zned frequencies available which are suitable
for the operation.

Note. = Aerona-==ical stations may discontinue guard on discrete
HF channels assig=ed to them if the expected seasonal propagation
conditions indicate :~at their use will not be required for certain periods
provided prio= co-o~Zination is effected berween all aeronautical sia-
tions concerned anc with the users. Such action should be promulgaied
by AIRAC NOTALL Frequencies guarded a1 any time shouid be such
as o permit commu=cations with aircrqft anywhere at that time within
the area served. Ar-aex 15 requires that the waich schedules be pub-
lished in States' AlP.

3.3.2 Interim Far=ly of Frequencies for NAT SSB A3] Operations
[NAT V, R=c. 16/5)

In view of the urzent requirement for securing an additional
family of frequencies for implementation at Gander, Shannon,
New York and R=ykjavik for SSB A3J operations, immediate
action should be tz w.en 1o obtain frequencies for interim use until
a family is availat = perhaps (rom the EUR Region.

Note. — Conside—ation may be given 1o securing the use of 2031
kHz from the NAT A family and efforts should also be made to secure
Jfrequencies of the order of 5 or 6 MH: and 9 or 10 MHz .0 complere
this interim A3J fc=ily. Frequency 2931 kHz could continue to be
used at other assigmed locations "1 the NAT area in the DSB or
SSBIAIH modes.

3.).3  Assessment cif Additional Frequency Requirements
for SSB A3J Operations
[NAT V, Re=c. 16/6]

When the majority of aircraft are equipped to operate with SSB
AlJ equipment, the Sutes concerned snould assess the need for
conversion of addiZional NAT frequencies 1o SSB A3J operation
with & view to proposing appropriate amendments to the AMS
plan

3.3.4 Aircraft Reporting Time Schedules

When the provisioes of Annex 10, Vol. II, 5.2.2.2.40r 5.2.2.3.1.2
are applied, repor=ing schedules for transmission of position
reports and “‘Operaions Normal' reports (if employed) should
be designated afier correlation between the appropriate aero-
nautical sutions so as to ensure minimum conflict for the net-
work operations.

Note. — When c:lied in associanon with Annex 10, Vol. Il
5.2.2.2.4, the desigr.stion of reporting nmes will be done by a ‘‘Regu-
lar Station ", Applicc=ion in association with 5.2.2.3. 1.2 of Annex 10.
Vol. 11, will result in =7e designanon being made by the nerwork station
with which the aircr="t makes its preflight check or its imnal contact
after rake-uf.

{supps|
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3.3.5 Introduction of SSB in the International HF
Aeronautical Mobile Service
[ASIA/PAC. Rec. 14/4)

In areas where compiete VHF en-route coverage cannot be pro-
vided. urgent consideration should be given by States to
introducing SSB (A3H and A3J) wansmit/receive capability at
the MWARA (Major World Air Route Area) network stations
under their jurisdiction on a co-ordinated basis as soon as prac-
ticable but not later than 31 December 1978.

3.3.6 Operational Efficiency at VOLMET HF Siarions
[ASIA/PAC, Rec. 14/7]

Provision should be made at en-route and VOLMET HF stations
for:
1) modern equipment, taking into account the following factors:
a) transmitters with adequate power output;
b) adequate standby equipment and power;
¢) efficient antennae, feeder lines and related equipment;

d) transmitted signal monitoring provisions for VOLMET
broadcasts.

2) adequate premises and operating environment, taking into
acoount the following factors:

a) arranging the layout of the equipment in the station to
conform to good engineering practices;

b) sound-proofing and air-conditioning the station;
¢) selection of low noise reception site.
3

-

full application of the operational provisions contained in
Volume Il of Annex 10, including special attention to:

a) transmission techniques;

b) call sign identification procedures,
¢) 24 hours dniiy continuous operation;
d) checking quality of modulation.

4) adequate co-ordinat’ n between mobile and fixed services
taking into account the need to accommodate the agreed tran-
sit times for message handling between origin and destination
stations. : :

Comment: Directives on handling techniques for ansfer of
messages are contained in the Report of the VI Session of the
COM Division (Doc 7031, COMIS51-1, pages VII-6 10 V1I-18).

employment of fully trained operating and supervisory per-
sonnel of appropriate grade and in sufficient numbers, and
arranging periodic refresher courses for the station personnel.

5

-

3.3.7 Elimination o} Interference on HF RTF Frequencies
{ASIA/PAC, Rec. 14/8)

States are urged:

1) 10 co-ordinate on a national basis with the appropriate
interested authorities a programme directed towards achiev-
ing the elimination of the interference currently being
experienced on some of the frequencies allocated to the Aero-
nautical Mobile (R) Service in the Region;

2

-

when reviewing methods for developing such a national
programme, to consider the procedures prescribed in:

~ Chapter Il1, Ariicle 9 (Notification and Recording of Fre-
quencies in the Master International Frequency Register);

- Article 13 on'lmermlioml Monitoring;

— Article 15 on Procedure in a case of Harmful Interference,
of the ITU Radio Regulations.

3) in the case of :2 unidentified interfering station, to notify the
Regional OfT" ¢ concerned.

4} however, in i 22 case of persistent harmiul interference to an
aeronautical service which may affect safety, to immediately
report to ICAO and to the [TU using the srescribed format,
for appropriz:2 action.

Comment: The Regional Office will circulaie the informanon
received on :-:erference 10 other Slaies as appropriate in an
endeavour 10 :Jenufv the interfering staon. The ICAO Technical
Assistance Regional Electronics Engineer will provide a valuable
coniribution ir this regard.

3.3.8 Implemer::tion

Amendments to tre SP-RDARA (Regional and
Domestic Air Rowze Areas) Nerwork
[ASIA/PAC. Rec. 17/39)

The aeronautical stations listed below along with the assigned fre-
quencies should be added 10 the network as soon as practicabie,
but not later than 30 September 1974, .

Frequencies
Aeronautical Star-on (kHz)
Cook Island R
Rarotonga 3460, 6575
8924, 11391
Eilice Island
Funafuti 6575, 8924
Gilbert Island
Tarawa 3460, 6575
8924, 11319
Niue Island
Alofi 3460, 6575
Tonga
Tonga Intl.- 3460, 6575, 8‘_)24_
Western Samoz
Apia/Faleolo 3460, 6575

4.~ Aeronautical Radionavigation Service
(Table COM 3, Charts COM 5N, 5P, 6 and 7)

4.1 General

4.1.1 The plan for radionavigation aids designates for each loca-
tion the aids required for all functions and, with some exceptions,
the {requency o be used. .

412 Radio Na-aids Frequency Planning o
(NAT V. Rec. 4/5} -

‘The appropriate {requency planning bodies in the EUR and NAM
Regions should. :n their respective areas, co-ordinate, as necess-
ary. the frequercy assignments for the radio navaids facilities
recommended, 1o ensure that there is adequate frequency protec-
tion.

Note. — In gencral the planning criteria apply for the NAM Region
10 the wes! of long Tude 30° W and for the EUR Region 1o the east of
this meridian.
4.1.3 Frequency Protection for VHFIUHF Navaids
Related 10 SST High Level Tracks

States, in their f=:ure planning of VHF/UHF Navaids, e.g. VOR
and DME, shouid:

SRR
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1) give early consideration 10 the need (o provide frequency pro-
tection to a standard service height of 20000 m (66 000 fu)
where these facilities are directly relevant 10 SST high leve)
tracks,

2) rake full advantage of methods for adapting the service areas
to the operational requirement of such facilities. e.g. by the
“keyhole™ method.

[NAT V, Rec. 4/6]

414 To assist in the assignment of frequencies, LF/MF and
VHF frequencies presently assigned are listed in ascending order
in the indexes to Table COM 3. These indexes do not show the
status of implementation of the facilities.

4.2 Long-distance Radionavigation Aids

4.2.1 The basic long-distance radionavigation aids included in
the plan are CONSOL and LORAN, supplemented by a number
of high-powered non-directional radio beacons (NDB). The sta-
tions constituting the LORAN and CONSOL plans do not appear
in the tabulations, but on Charts COM 5N and 5P only.

4.2.2 Aircraft Long-Range Navigation Requirements
on Exireme Northern Routes
[NAT V, Rec. 4/7)

Aircraft flying typical air routes in the NAM area (cf. ATS Chart
3) such as Alert-Anchorage, Resolute-Anchorage, Frobisher-
Anchorage, and Frobisher-Seattle, should be provided with
suitable long-range navigation equipment for sectors of such
routes not adequately provided with en-route navigation aids.

4.23 Withdrawal of LORAN-A Siations :
[SP NAT/PAC (1974), Recs. 1/2 and 1/4]

4.2.31 " The date for the withdrawal of LORAN-A facilities from
the NAT Regional Plan is 29 December 1977,

4.2.3.2 The LORAN-A sutions now included in the PAC
Regional Plan should be retained in operation up to at least 31
December 1979, on the understanding that, should justified
requirements for an extension of operation beyond that date be
brought forward, this be made the subject of further review.

4.3  Short-Distance Radionavigation Aids
and Approach and Landing Aids

4.3.1 The basic short-distance radionavigation aids included in
the Plan are Very High Frequency Omnidirectional Radio Range
(VOR) associated with Distance Measuring Equipment (DME)
and Non-directional Radio Beacons (NDB). The basic final
:rfrsc)nch and landing aid is the Instrument Landing System
{Amendment NAM/CAR 74/2 COMI]

4.3.2 Within the United States of America:

1} VOR frequency assignments for general use between 108 and
117.975 MHz may be made on odd twentieths of & megahertz
as of 1973;
{Amendment NAM/CAR 71/2 COM Revised)

2) ILS focalizer assignments for restricted use between 108 and
111.975 MHz may be made on odd tenths plus a twentieth of
a megahertz. Localizer assignments on odd tenths will con-
tinue 10 be made on a general use basis. The appropriate glide

A6

path paired frequency will be selected in accordance with
Annex 10, Volume 1. Part 1, 3.1.5.1 (Amendment 52);
[Amendment NAM/CAR 74/2 COMI

3) where DME is located with VOR or ILS facilities that are
operating on odd twentieths of a megahertz, the channel
assignment will be the corresponding **Y"' channel shown in
Annex 10, Volume I, Part [ 3.5.2.3.3.

{Amendment NAM/CAR 71/2 COM Revised)

4.3.3 Siting of VOR and DME
{ASIA/PAC, Rec. 16/4]

Where a requirement has been established, VOR and DME
should be so collocated as to facilitate the provision of an
optimum air traffic control and air navigation sysitem within the
terminal area. The precise siting of aids to provide for such a
system should be decided in consultation with operators con-
cerned. Where DME is provided by means of TACAN. it shouid
be collocated and frequency paired with its associated VOR.

4.4 Implementation

4.41 General Guidance on Priorities for Implementation of
Required Radio Navigation Aids
[ASIA/PAC, Rec. 17/40)

1) First priority should be given, nof necessarily in the sequence
listed, to co-ordinate implementation of:

- required aids (VOR, VOR/DME) for ATC terminal area
operations at acrodromes;

— required aids for approach and landing;

— necessary improvements to existing LS installations to
ensure that the ILS performs to at least the Facility Perfor-
mance Category [ Standards of Annex 10;

— improved ILS performance at aerodromes used by heavy
transport jet aircraft;

— required aids (VOR, VOR/DME and/or NDB) at key en-
route or terminal area points to meet the needs of the Air
Traffic Services.

2) Second priority should be given, not necessarily in the
sequence listed, to co-ordinaie implementation of:

— required en-route aids (VOR, VOR/DME and/or NDB)
at other key points for transition from oceanic to continen-
tal ATS environment;

— upgrading of existing Facility Performance Category 1 ILS
systems to Facility Performance Category I where
required.

3) Third priority should be given to implementation of the
remaining radio navigation aids’ requirements for en-route
ATS operations/aircraft navigation purposes in co-ordination
with priorities for establishment of the plan of ATS routes.

442 When radio navigation aids have been instulied. they
should be commissioned and made operationaily available 1o the
relevant performance capability as soon as practicable.
{ASIA/PAC, Rec. 17/41]
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§.— Aeronautical Broadcasting Service

5.1 General

5.1.1 The plan for radiotelephony broadcasts of meteorological
information (VOLMET) from designated locations on a time-
shared basis appears in Table MET 5.

5.1.2 Need to Reduce Ground Initiated Messages to
Aircrgft in Flight
[SPL NAT (1965) Rec. 6.viii/4)

Where a VOLMET broadcast system is implemented the recog-
nized objective should be that no ground initiated meteorological

@ By w W wa e na

information. duplicating the VOLMET data. be transmitted 1o an
aircraft, unless specificz lly requested from the aircraft.

Note. — Maximum passible use could be made of simplified formais
and abbrevianions in preparing airline operanng agency originared
messages for transmission 10 aircrafl, e.g. in lieu of giving a complete
MET report or forecast for a parucular airport it would oniy be necess-
ary 1o indicate ""ABOVE or BELOW Company Mimma ' and only in
the case of the laner would additional detaded informanion be pro-
vided.
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TABLE COM 1 -~ AERONAUTICAL FIXED TELECOMM _NICATION NETWORK
EXPLANATION OF TABLE

The tetminal stations of individual circuits. The circuits are listed alphabe:izally, by the Terminal 1 station. Each curcuit is
listed once only; Terminal | is always the station which is first alphabetically within the circuit.

Type of operation specificd:

LTT - Landline teletypewriter (landline, cable, VHF, UHF or SHF)
RTT - Radio teletypewriter (HF)

MAS - Manual Al Simplex

RTF - Radiotclcphone

dx - duplex
ai ~ diplex

Undcrlined where not implemented
Supplementary information and references to notcs.

Where a type of operation is provided other than that which is recommendz3, the type existing is shown in this column when
it is decmed of interest to provide supplementary information, but this does ot imply endorsement on the part of ICAO.

For a complctc appreciation of all circuits required, Chart COM 2 should b= consulted in conjunction with the description of

the systcm in the Introduction.

.

TABLEAU COM 1 — RESEAU DU SERVICE FIXE DES TELECOMMUNICATIONS AERONAUTIQUES

Colonne

1&2

EXPLICATION DU TABLEAU

Stations terminales du circuit. Les circuits sont indiqués dans 1'ordre alphabé&rique des stations terminales 1. Chaque circuit ne
figure qu'une fois; Ia station terminale 1 est toujours la premiére dans 'ordre alphabétique a I'intérieur du circuit.

Type d’exploitation spécifiée:

LTT - Téléimprimeur par fil (fil, cable, VHF, UHF ou SHF)
RTT - Radiotéléimprimeur (HF)

MAS - Simplex manaal Al

RTF - Radiotéléphone

dx - duplex
di - diplex

Indication soulignée si le scrvice n'est pas assuré

Renscignements compiémecntaires et renvois i des notes.

Lorsque le type d'exploitation qui est assuré cst autre que celui qui est recc mmandé, le type d’exploitation actucl est indiqué
dans cette colonne lorsqu'il est jugé utile de donner ce renscignement suppiimentaire, mais cette indication n'indique aucune
approbation de la part de I'OACI.

Pour évaluer complétement I'cnsemble des circuits requis, consulter la Caste COM 2 conjointement avec la description du
sy stéme donnée dans I'Introduction.

ikl o i o e
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LOCATIONS
TERMINAL TERMINAL SERVICE REMARKS
| i
. EMPL ACEMENTS
B TERMINAL TERMINAL SERVICE OBSERVATIONS
| ]
L LUGARES
TERMINAL TERMINAL SERVICIO OBSERVACIONES
| ]
L: T 1 2 3 I
AERQNAUTICAL FIXED TELECOMMUNICATION NETWORK
RESEAU DU SERVICE FIXE DES TELECOMMUNICATIONS AERONAUTIQUES
RED DE TELECOMUNICACIONES FIJAS AERONAUTICAS
ANCHORAGE HONOLULY LTT
SAN FRANCISCO LTT-dx
TOKYO LTT
APIA (Faleolo) NANDI RTT MAS -/-
AUCKLANDZ NANDI LTT
RAROTONGA RTT
BERMUDA KANSAS CITY LTT
BOGOTA KANSAS CITY LT RTT/1SB/LTT through/via/a través de:
PANAMA
BRISBANE HONIARA RTT
CARACAS KANSAS CITY LT
CURACAO KANSAS CITY LY
FUNAFUTI NANDI MAS
GOOSE MONTREAL LT
SONDRE STRPMFJORD VHF RTT
GUAM HONOLULU LTY
SAIPAN LTT
GUAYAQUIL KANSAS CITY LT RTT/ISB/LTT through/via/a través de:
, PANAMA
HABANA KANSAS CITY LT
HONOLULY MANILA LTT
PAGO PAGO RTT-d{ RTT/1SB
SAN FRANCISCO LTT-dx
PAPEETE (TAMITI) LTT Pl-/-
TOKYO (Wi
ISLA DE PASCUA PAPEETE (TAHITI) LT |RIT tel-/-
(Easter 1.) SANTIAGO RTT
A9
— Sacsmitiiiioh R Gl e oot - anusiohitiemiclonicinls it n ...
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LOCATIONS )
TERMINAL TERMINAL SERVICE REMARKS
] u
) 2 3 4
KANSAS CITY KINGSTON LTT
LIMA LTT
LISBOA LTT/RTT Przvided via/assuré via/proporcio-
nado vfa: NEW YORK
MEXICO CITY LIT
MONTREAL LIT
NASSAU LTT
PANAMA LIT
PORT-AU-PRINCE LTT
PORT-QF-SPAIN LT
SAN FRANCISCO LTT
SAN JUAN LT
SANTO DOMINGO LT
ST. MAARTEN LT
TEGUCIGALPA LTT
LISBOA SANTA MARIA RTT
LONDON MONTREAL LTT 1 czhannel on common carrier -
1 voie sur le réseau publique -
1 canal en portadora comun
MONTREAL L1T Crz2nnels 3 & 4 of the SCOTICE -
IZECAN cables -
Vcies Nos 3 et 4 des cables
SZOTICE/ICECAN -
Ca-ales 3 y 4 de los cables
SZOTICE/ICECAN
REYKJAVIK LT Crannels 1 & 2 of SCOTICE cable -
Voies Nos 1 et 2 du cdble SCOTICE -
Canales 1 y 2 del cable SCOTICE.
MONTREAL REYKJAYIK LTT Channel 2 of ICECAN cable -
Vcie No. 2 du c8ble ICECAN -
Canal 2 del cable ICECAN
NANDI HONOLULU LT
NAUSORI LT
NIUE MAS
NOUMEA/LA TONTOUTA RTT
PAPEETE RTT
PAGO PAGO RIT
PORT VILA RTT
SYDNEY LT
TARAWA MAS
TONGA MAS -
WALLIS I. MAS
NAURU SYONEY LT
0av' AND SAN FRANCISCO LTT
REYKJAVIK SONDRE STR@MFJORD LTT Eastern segment of Channel 1 on

TCECAN cable plus VHF RTT
FREDERIKSDAL -S@NORE STR@MFJORD -
Trongon est de 1a voie 1 sur clble
S ZECAN plus VHF RTT FREDERIXSDAL-

SPNORE STROMFJORD - -
Tramo oriental del canal 1 del cadl
CCECAN, m3s VHF RTT FREDERIKSDAL -
S2NORE STR@MFJIORD,

1
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AFTN

coM 1 3-1-5

LOCATIONS

TERMINAL
)

TERMINAL
i

SERVICE

REMARKS

)

3

REYKJAVIK

SANTA MARIA

SHANNON

2
SPNDRE STR@PMFJORD

VHF/RTT

RTT

Tc be retained pending achievement
c® adequate reliability of the
Vv =F-RTT link FREDERIKSDAL-
S2NDRE STROMFJORD

A conserver en attendant que la
T7aison VHF RTT FREDERIKSDAL-
S2NDRE STRPMFJORD soit suffisam-
rent fiable -

Dece conservarse mientras no se
T1zgre el funcionamiento seguro
¢21 enlace VHF RTT FREDERIKSDAL -
SONDRE STR@MFJORD.
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|

LOCATIONS

TERMINAL TERMINAL SERVICE
| 1]

! 2 3

REMARKS

MULTIPOINT CIRCUITS Numbers 2, 3 2-d 4

CIRCUITS MULTIPOINTS Numéros 2, 3 et 4
CIRCUITOS PARA VARIOS PUNTOS Numéros 2, 3 v 4

MULTIPOINT CIRCUIT Number 2

UNITED STATES. BARBADOS LT
(Kansas City) DOMINICA LTT ‘
: GRENADA LTT ‘
MART INIQUE LT B
ST. LUCIA LT ,
ST. VINCENT LTT i |
M |
)

MULTIPOINT CIRCUIT Number 3 {

UNITED STATES ANTIGUA LT
(Kansas City) GUADELOUPE LTT '
' MONTSERRAT T #i
ST. KITTS LTT

MULTIPOINT CIRCUIT Number &

UNITED STATES PORT OF SPAIN LTT
(Kansas City) SCARBOROUGH-TOBAGO LT

N
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COM 1A

3-1-7
TABLE CGM 1A - AERONAUTICAL METEQOROLOGICAL CIRCZ.ITS (AFS)
TABLEAU COM 1A - CIRCUITS METEOROLOGIQUES =ZRONAUTIQUES (AFS)
TABLA COM 1A - CIRCUITOS METEOROLOGICOS AERONAUTICOS (AFS)
Circuits handling MET data in a separate syster external to AFTN
Circuits acheminant les données MET dans un sys*dme séparé, distinct
du AFTN
Circuitos por los cuales se cursan datos meteorzlﬁgicos (MET), en un
sistema separado, externo a la red de telecorunicaciones fijas
aeronduticas (AFTN)
LOCATIONS
TERMINAL TERMINAL SERVICE REMARKS
1 11
EMPLACEMENTS
TERMINAL TERMINAL SERVICE OBSERVATIONS
1 11
LUGARES
TERMINAL TERMINAL SERVICIO OBSERVACIONES
1 11
1 2 3 4
Anchorage San Francisco LT
Lisboa santa Marfa RTT
Suitland LTT/RTTY Provided via -
Assuré via -
Proporcionado via : NEW YORK

Al3
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Column

1&2

Colonne

1&2

TABLE COM IC - ATS DIRECT SPEECH CAPABILITY TO LINK ADJACENT FIC/ACC
AND ATS UNITS LOCATED OUTSIDE THE CONTRCL AREAS OF THESE
FIC OR ACC OR BETWEEN TWR

EXPLANATION OF TABRLE

The terminal stations of the circuit. The circuits are listed alphabetically = the Terminal 1 station. Fach circuit is listed
once only, and Terminal 1 is always the station which is first alphabetically within the circuit.

Type of operation specified:

RTF ~ Radiotefephone

LTF ~ Landline telephony (landline, cable, VHF, UHF, SHF or scatter)

HF/DSB - High frequency double side band modulation

HF/ISB - High frequency independent side band modulation. In general combined with one or more
telegraph channcls in the opposite side band

Underlined where not implemented.
Supplementary information and references to notes.

Where a type of operation is provided other than that which is recommended, the type existing is shown in this column
when it is decmed of interest to provide supplementary information, but this does not imply endorsement on the part
of ICAQ.

TABLEAU COM 1C - MOYENS DE COMMUNICATIONS VERBALES DIRECTES ATS

DESTINES A RELIER DES FIC/ACC ADJACENTS A DES ORGANES ATS SITUES A

L’EXTERIEUR DES REGIONS DESSERVIES PAR CES FIC OU ACC, OU A RELIER DES
TOURS DE CONTROLE D’AERODROME

EXPLICATION DU TABLEAU

Stations terminales du circuit. Les circuits sont indiqués dans I'ordre alpha>étique des stations terminales 1. Chaque circuit
ne figure qu'unc fois; 1a station terminal 1 ¢st toujours la premiére dans I'or3re alphabétique i Iintéricur du circuit.

Type d’cxploitation spécifié:

RTF - Radiotéléphone

LTF - Téléphonie par fil (fil cible, VHF, UHF, SHF ou diffusion tr= posphérique)

HF/DSB - Modulation d’ondes HF i bande latérale double

HF/ISB - Modulation d’ondes HF i bandes latérales indépendantes. En géncral, une ou plusieurs
voies télégraphiques sont incorporées i la bande latérale oppc-sée

Souligné si le scrvice n'est pas mis en oeuvre.
Renseignements complémentaircs et renvois i des notes.

Lorsque le type d'exploitation qui est assuré est autre que celui qui csz recommandé, le type d’cxploitation actuel est
indiqué dans cettc colonnc lorsqu'il est jugé utile de donner cc renseuchement  supplémentaire, mais cette indication
n‘implique aucune approbation de la part de I'OACI.

Al4
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LOCATIONS
TERMINAL TERMINAL SERVICE REMARKS
| 1]
[ EMPL ACEMENTS
TERMINAL TERMINAL SERVICE OBSERVYATIONS
| "
LUGARES
TERMINAL TERMINAL SERVICIO OBSERVACIONES
| "
- 1 3 4
ALBUQUERQUE ACC MAZATLAN ACC LTF
MONTERREY ACC LTF

ANCHORAGE

APIA (FALEOLO)

AUCKLAND

BORA BORA
BOSTON
EOMONTON

EDMONTON
HONOLULU
OAKLAND

PETROPAVLOVSK
KAMCHATSKIY

TOKYO
VANCOUVER
PAGO PAGO

HONOLULY
NANDI
PAGO PAGO

PAPEETE
RAROTONGA
PAPEETE  °
NEW YORK
REYKIAVIK. .

SPNDRE STR@MFJORD

LTF
LTF

LTF

Prcvided by switching at NANDI when
op=rationally required -

Ass .ré par commutation 3 NANDI
lc~sque 1'exploitation 1'exige -

Surinistrado por conmutacién en
NANDI cuando las operaciones lo
re3uieran

Prcvided by switching at NANDI -

Assuré par commutation & NANDI -
Surinistrado por conmutacién en
N=NDI

i~ect with drop at:
Di ~ect, avec dérivation a:
Di ~ecto, con derivacion en:
SINDRE STRPMFJORD

o0 f'm
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LOCATIONS 1
TERMINAL TERMINAL SERVICE REMARKS
] i
1 2 3 e ——— —:
GUAM HONOLULU
SAIPAN
GANDER FREDERIKSDAL LTF Semote Control speech -
~&lécommande verbales -
Telemando verbal.
NEW YORK [
PRESTWICK LTF
PRESTWICK LTF “with drop at:
“Avec dérivation 3: REYKJAVIK
.Con derivacion en: ‘
i
PRINS CHRISTIAN SUND LTF ;Remote Control speech -
y Té1écommande verbales -
‘ Telemando verbal.
REYKJAVIK LTF
SANTA MARIA RTF §
SONDRE STRPMFJORD LTF  With drop at:
Avec dérivation ¥: GOOSE
Con derivacifn en:
HABANA ACC HOUSTON ACC LTF tThrough/via/a través de: MIAMI
MIAMI ACC LTF i
HONOLULU MANILA
AHA '
NANDI
OAKLAND RTF i
PAGO PAGO !
TOKYO * i
HOUSTON ACC MERIDA ACC LTF fThrough/via/a través de: MEXICO
MEXICO ACC LTF ’ )
MIAM] LTF
MONTERREY ACC LIF ;
ISLA DE PASCUA PAPEETE (Tahiti) :
SANTIAGO HF/1S8

§ To be replaced by LTF/RTF with switching at New York, whe~ New York-Santa Maria adequate -
A remplacer par LTF/RTF avec commutation & New York lorsc.e RTF New York-Santa Maria sera

adéquat -

Se sustituir

Santa Marfa sea adecuado.

1 por LTF/RTF mediante conmutacidn en Nueva Y-rk, cuando el LTF Nueva York-

PV
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NAT/too4/P 0 ANP AFTN coM 1C 31-1-13
LOCATIONS
TERMINAL TERMINAL SERVICE REMARKS

| it

i 2 1 .
JACKSONVILLE NEW YORK LTF
LISBOA SANTA MARIA RTF
LOS ANGELES ACC MAZATLAN ACC LTF

MADRID

MIAMI ACC

MONCTON
NANDI

NEW YCRX

OAKLAND
PAREETE (Tahiti)

PRESTWICK

SANTA MARIA

NASSAU ACC

NEW YORK
PORT-AU-PRINCE ACC
SAN JUAN ACC

SANTG OOMINGO

NEW YORK
NAUSORI
NOUMEA

PAGO PAGO
SYONEY

SAN JUAN
SANTA MARIA
VANCOUVER

RANGIROA
RAROTONGA

REYKJAVIK
SANTA MARIA

LTF

LTF
HE/DSB
HF/1S8B
HF/DSB

LTF

RTF
RTF

LTF
RTF

LTF
LTF/RTF

LTF/RTF ‘To ce provided by switching at:

Pré.u avec commytation a:
Se ;roporcionarS mediante
co~mutacion en: LISBOA

LTF through/via/a través de:
SAN JUAN

Lancline PRESTWICK-LISBOA and
Raziotelephony LISBOA-SANTA MARIA -
PRESTWICK-~LISBOA par fil et
LIS 30A-SANTA MARIA en radiotéléa
phcnie -
L{nea aldmbrica PRESTWICK-LISBOA y
raciotelefonfa LISBOA-SANTA MARIA.
To t2 provided by switching at:
Prévu avec conmg;ation a:
Se :rOporctpnara mediante
cormutacion en: LISBOA

Al7

———




3-1-14 coM 1IC AFTN NAT/NAM/PAC ANP
LOCATIONS
TERMINAL TERMINAL SERVICE REMARKS :
I 1] :
! 2 S . o
REYKJAVIK SONORE STREMFJORD LTF ! :
STAVANGER LTF T2 be provided by switching ax: O
F-8vy avec commytation &: f
Sz proporcionara mediante

zonmutaciBn en: PRESTWICK

SAN JUAN SANTA MARIA LYF/RTF |7z be provided by switching at:

F-&vu avec commutation a: ‘

S2 proporcionard mediante @
zonmutacidn en: o
“EW YORK o

als
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Column

5.6,7.8

TABLE COM 2 - AERONAUTICAL MOBILE SERVICE
EXPLANATION OF TABLE

Namce of Station

Functions for w hich frequencies are required. using abbreviations and identiizrs as listed in
the “Eaplanation of functions and symbols’™ bclow

Total number of channels required for stated function or combination of fux= -tions
The area or distance within which each required channel is to be uscd

Recommended radio frequency of facility for the function(s) shown in Colu—n 2 amranged by
protcction heignt as follows:

Column5: up to 1 200 m/4 000 ft (S/T)
Column 6: up to 3 050 m/10 000 ft (L)
Column7: up to 7 600 m/25 000 ft ()
Column 8: up to 13 700 m/45 000 ft;
for SST up to 19 800 m/65 000 ft (U)
(where extended range coverage is required it is annoted ER)

Frequencies of facility providing HF radiotelephony ensoute communicatior:s (sclected from the Allotment Plan
in Appendix 27 to the ITU Radio Regulations)

Supplementary information

Where the scrvice is operating on a non-fecommended frequency, the existims frequency is shown in this column when it
is deemed of interest to provide supplementary information, but this does ot imply cndorsement on the part of ICAQ.

Explanation of functions and symmbols

ACC-L
ACC-LU
ACC-SR _
ACC-U
APP-L
APP
APP-LU
APP-PAR T
APP-SR
APPU

FIS

GPS

SMC

TWR

LEGEND

Area control service up to 7 600 m/25 000 ft

Arca coantrol service up to 13 700 m/45 000 ft

Arca radar control scrvice up to height indicated by L LU or U

Arca control service from 6 000 m/20 000 ft up to 13 700 m’4$ 000 ft

Approach control service up tno 3 050 m/10 000 ft (PAC) and FL 100/25 NM (NAT/NAM)
Approach control service up to 7 600 m/25 000 ft (PAC) and FL 150/40 NM (NAT/NAM)
Approach control service up to 13 700 m/45 000 ft

Preccision approach radar service up to 1 200 m/4 000 ft (PAC)

Approach surveillance radar service up to height shown by L, L LU or U (PAC)

Approach control scrvice fromn 6 000 m/20 000 ft up to 13 700 m/45 000 ft (PAC)

Flight information <ervice up to height shownby L, 1, LUor U

General purposc communication up to height shownby L, I, LU or U (NAT NAM - L-4 550 m/15 000 ft)
Surface movemant control

Acrodrome control service

Underlining has been used where the scrvice is not implemented or when the service is proviced on 2 non+ccommended frequency.

**ACC provides service in Occanic CTA. -

fn some cascs the frequencics assigned to ACC are opcrated at locations diffcrent from the location of the ACC, cither as “remote
sectors™ or, where the provision of direct pilot<controller communications are not yct feasible, by mcans of air-ground communication
stations These remote locations are shown against the frequency concerned in Column 10.

¥§§ indicates that no frequency is specified.

<




T ootV esserrrresmarses

NAT/HAM/PAC 3P MOBILE (~F) M2 3-2-3
SERVICE
NO. OF RANGE FREQUENCIES
CHANNELS NG
LOCATION FUNCTIONI- e | PORTEE FREQUENCES REMARKS
EWPLACEMENT FONCTION| (e Unibc] UTILE FRECUENC!AS OBSERVAT.ONS
LUGAR FUNCION NUM. DE ALCANCE OBSERVAC 'ONES
cANaLEs|  OFt Mals
SERVICIO [ 5/ T 1 . HF
1 2 3 . s 6 ’ : 9 10
AMERICAN SAMDA
PAGO PAGQO/Intl APP.Y 1 150 T34 sP-7 fShared with air-
F1S-U{GP) 1 150 12£.9 2945 port Advisory
5638 Service -
8847 Partagé avec le
13304 service consuita-
17509+ tif d'aéroport -
Compartido con el
servicio consul-
tativo del
aeropuerto
+Note - Nota 3
AUSTRALIA
SYONEY SP-6
2985
5638
8847
13304
17909+ |+Note - Nota 3
SEA-3
2987
5673
8868
13288
17965
TOWHSVILLE CkP-1+ [ +Note - Nota 3
2896
5505
CwP-2+
8854
13296
17509
11303
BERMUDA
{United Kingdom)
BERMUDA ACC-LU 2 12€.9
) 121.5
BERMUDA NAS THR 1 25 118.1 119.9 .
APP |
CANADA
ABBOTSFORD TWR 1 25 1111
CALGARY TWR/SMC 1 25 33 §§8
APP-LU 2 i .
CAMBRIDGE 3AY NAT-D# | #Note - Nota 7
7868
5624
8910
13228* | *Note - Nota 5
A20




3-2-6 caoM 2 MOBILE (HF) NAT/NAM/PAC ANP
0. of _s-e FREC. INCIES
NO. RVICE
LOCATION FUNCTION|, . LNEL RANGE VHF HE REMARKS
/T L J
1 2 3 4 5 é = 8 9 10
CANADA
(Cont’-suite-cont)
CHURCHILL GPS 1 58§ NAT-D# |=Note - Nota 7
ER 2868
5624
8910
13328
COoMOX TWR 1 25 85§
EOMONTON ACC-LY 2 [11] 1111
GPS 1 [11]
EDMONTON/ Int} TWR/SMC 1 25 1113
APP-L 1 §§§
FROBISHER BAY 3PS 1 11 NAT-0# | #Note - Nota 7
ER 2868
5624
8910
13328* |*Note - Moia §
GANDER*=* ACC-LU 2 11 588 NAT-A# | #Note - Nota 7
ER 2937 See also/voir aussi/
FIS-U 1 888 5610 véase tambien:
GPS 2 568 88§ 8945 FREDERIKSDAL
ER 13328 and/et/y
PRINS CHRISTIAN
GANDER/ Int1 TWR/ SMC 1 25 §§§ NAT-B#¢ SUND (Greenland)
APP-L 1 86§ 238
. 5673
8889
13288
NAT-C#
7945
5638
: 8854
: 13288
{AT-D#
7868
5624
8910
13328
179415 |SNote - Nota 3
| ? INil
GOOSE GPS 1 11 See also/voir
ER aussi/véase
tambien:HOPEDALE
GOOSE/Goose TWR 1 25 111
APP-L ] (11
HALIFAX/Intl TWR/SMC 1 25 1)
APP-L 1 88§
HOPEDALE GPS 1 11 Remote controlled
ER from:
T&1écommandé de:
Telecomando de:
GOOSE
MONCTON ACC ACC-LU 2 5§§ §8§
MONTREAL ACC-LU 2 111 L11]
GPS 1 (111
MONTREAL/Dorval TWR/SMC 1 25 (11
APP-L M (111
OTTARA/ Int] TWR/SMC 1 25 [11]
APP-LU 2 §§§ §§§




s e

HAT/MNAM/PAC ANP MOBILE (MF) coM 2 3-2-7
o. o FREC. ENCIES
NO. SERVICE
LOCATION FUNCTION CHANNELS RANGE VHF : WE ' REMARKS
/T L . u
1 2 3 4 5 6 7 8 9 10
CANADA
(Cont’-suite-cont)
RESOLUTE GPS ] §§§
ER
ST. JOHN'S/ TWR/SMC i 25 111
St. John's
SCHEFFERVILLE GPS 1 (11}
ER
SYONEY/Sydney TWR/SMC 1 25 55§
TORONTO ACC-LU 2 §§5§ 55§
TORONTO/ Int TWR/SMC 1 25 §8§
APP-L 1 11
VANCOUVER ACC-LU 2 CTA §§§ §6§
GPS 1 [11]
VANCOUVER/ Int1 TWR/SMC 1 25 58§
APP-L 1 111
WINDSOR/Windsor TWR/ SMC 1 25 5§
WINNIPEG ACC-LU 2 §§§ §§§
GPS 1 §§§
WINNIPEG/ Intl TWR/SMC 1 25 §8§
APP-L 1 £8§
CHILE
ISLA DE PASCUA TWR 1 25 1s8.1 SW-SAM 84| fNote - Nota }
(Easter I.)Mataveri | APP-U 1 100 120.3 288
ACC-U 1 FIS 125.9 3696
FIS-U 1 FIS 126.9 €668
8826
11343
17925+ | +Note - Nota 3
SP-7
5638+
8847+
13304+
17909+
CHINA
CANTON+ cup-1 +Note - Nota 3
5
8854
13296
17909
PEXING+ CuP-1 +Note - Nota 3
“5505
8854
13296
- 17909
SHANGHAT Cup-1
5505
8854
13296
17909
A22




3-2-8 coM 2 MOBILE (HF) NAT/PAM/PAC ANP
0. oF ERVICE FREQUENCIES
NO. O SERV! i
LOCATION FUNCHONCHANNELS RANGE VHF HE REMARKS
/T L ! v
1 2 3 4 L 6 7 8 9 10
CooK 1S.
RARQTONGA TWR 1 25 18.1 LP-9 RDARA
SMC 1 AD 121.9 3460F #SP MAARA 2945
6575¢ 5638
89244 8847
17375¢ 13304
DENMARK
FREDERIKSDAL , GPS 127.9 Remote controlled
Greenland from: -
Té1écommandé de:
Telecomando de:
GANDER
KULUSUK, GPS 1 127.9 Remote controlled

Greenland £R from:
) Télécommandé de:

Telecomando de:
SONDRE STRPMFJIORD

PRINS CHRISTIAN SUNDL GPS 127.9¢ #Remote controlled

Greenland i ER from:
: Télécommandé de:

Telecomando de:
GANDER

QAQATOQAQ 1 GPS 1 127.9 Remote controlled
(Greenland) from:
. Télécommandé de:
Telecomando de: ‘
SONDRE STRPMFJARD

SONDRE STR@MFJORD :| FIS* 1 127.9 NAT-D# | #Note - Nota 7
; ER 2868¢ | #Note - Nota 4
i 56244 | *Communication
: 89104 service provided
H 133284**] from SZNORESTROM
: Radio for flights
SONORE STREMFJORD/ | TWR 25 126.2 126.2 below FL 195
Sendre Strémfjord | APP 2 121.5 within SDNDRES-
Greenland : TR FIR -
Service de commu-
nications assuré
d partir de
SPNORESTREM pour
les vols au-dessous
de FL 195 dans la
FIR SDNDRESTROM .
Servicio de comu-
nicacionas pro-
- porcionado desde
SPNDRESTREM para
vuelos a debajo
del FL 195 dentro

—

de 1a FIR de
SPNDRESTREM
**Note - Nota S
YAGAR/Vagar TWR 1 25 118.1
{(Faroe 1s.) ApP 118.1

ELLICE ISLAND
(United Kingdom)

FUNAFUTI/Funafuti TWR 1 25 118.1 P-9 RDARA
6575* |*3640, 6645
8921
A23




HAT/AM/PAC ANP MOBILE (HF) coM 2 3-2-9
0. oF £ ce FREZ_ENCIES
NO. SERVI
LOCATION FUNCTION CHANNELS| RANGE VHF HE REMARKS
/T L N U
1 2 J 4 S [] 7 8 9 10
FIJ1
NANOI GPS 126.7 SP-6/7 |*119.1
ER 2945 +Note - Nota 3
NANDI/ int? TWR 1 25 118.1* 5638 gNote - Hota 2
SMC 1 AD 121.9 8847
APP-1 1 75 173 13304
17909+
RDARA¢
3460
6575
8924
11319
SUVA/Nausori TR 1 25 118.7* *119.7
SMC 1 AD T21.9
APP-L 1 50 119.7
FRENCH POLYNESIA
B0RA BORA/Motu-Mute TWR 1 25 118.9 sP-7
2545
5638
8847
RANGIRQA/Rangiroa TWR 1 25 118.3 sP-7
APP-U 1 150 1184 5638
8847
TAHIT1/Faaa TWR 1 25 118.1 SP-74 | #Note - Nota 1
APP-U 1 150 121.3* 2945 *118.1
FIS-U 1 FIR 126.7 5638
8847
13304
17909+ | +Note - Nota 3
GILBERT IS.
(United Kingdom)
TARAWA/Bonriki TWR 1 25 118.1 sP-9
ROARA™
3460
6575
8924
11319
HONG KONG
(United Kingdom)
HONG KONG GPS 1 127.1 CwP-1
ER 5505
8854
13296
§ §Cf. MID/SEA
ICELAND
AKUREYRI/Akureyri TWR 2 118.1
121.5
App b “' 18,1 -
GAGNHEIDI GPS 127.9 Remote controlled
ER from:
Télécommandé de:
Telecomando de:
REYKJAVIK
MAFELL GPS 127.9g gRemote controlled
ER from:
Télécommandé de:
Telecomando de:
REYKJAVIK
A24

A
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3-2-10 coM 2 MOBILE (MF) NAT/NAM/PAC ANP
0 OFJ . FREQU SNCIES
NO. SERVICE
LOCATION FUNCTION CHANNELS  RANGE VHF HE REMARKS
VT L U
1 2 3 4 5 ) ] 9 10
ICELAND
{Cont’d-suite-cont)
KEFLAVIK/Keflavik TWR 2 118.3 Remote controlled
121.5 from:
SMC ] 121.9 Té1écommandé de:
APP 119.3 Telecomando de:
| REYXJAVIK
-
NAT-B# | *Note - Nota 6
REYKJAVIK ACC 3 119.7 120.7 2987 |gSee also:
121.5 5673 Voir aussi:
GPS 1 127.9§ 8889 Véase tambien:
ER 13288 GAGNHE }DI
HAGELL
REYKJAVIK/Reykjavik TWR 2 118.1 NAT-C# THORBJORN
e 121.5 2945 and/et/y
SMC ] 121.7 5638 THVERFJALL
APP 119.1 8854 | #Note - Nota 7
13288
NAT-D#
2868
5624
8910
13328
1794)
THORBJORN GPS 127.95 gRemote controlled
ER from:
Té1&commandé de:
Telecomando de:
REYKJAVIK
THYERFJALL GPS 127.9¢
ER
IRELAND
SHANNON/Shanwick GPS 1 127.9 | HAT-A4
£R 2931 # Note-Nota 7
5610  |* Hote-Nota 6
8945
13328
HAT-B#
2987 Communication Serv-
5673 ice provided from
8889 Shannon with
13288 Prestwick furmish-
ing ATC in the
NAT-C# Oceanic Control
2945 Ares -
5638
8854
13288
NAT-D#
2868 Service de cormyni-
5624 cations assuré 3
8910 partir de Shannon,
13328 Prestwick assurant
17941 Ye contrile de la
circulation aéri-
enne dans la ré-
gion de contrile
océanique -
Servicio de comuni-
caciones proporciof
nado desde Shannonﬁ
en el que Prestwic
suministra ATC en
el area de contro)
ocefnica
A25
e s e 437 i

¥ .




AT/ FAM/ PAC ANP

MOBILE (HF)

COoM 2

3-2-11

LOCATION

FUNCTION

NO. OF
CHANNELS]

SERVICE
RANGE

FREQUENCIES

VHF

/T

HF

REMARKS

1

2

3

4

7

10

JAPAN

NAHA, Okinawa I.

GPS

126.9
ER

CWP-1/2
2896
5505
6631
8854

11303

13296

17909+

4 Note-Nota 4

TOKYO

GPS

1P-3
2910
5589
8938
13264
17909

CWP-]1
CWP-2
2896
5505
6631
8854
13296
17909

KOREA , DEMOCRATIC
PEOPLE'S REPUBLIC OF

PYONGYANG

5505
8854
13296
17909

KOREA, REPUBLIC OF

SEOUL

EM

127.1
ER

CHP-

5505
8854
13296

MARIANA IS.
(United States)

GUAM I./Agana NAS

ACC-U
FIS-U

TWR

SMC
APP/SR-U

N N

150
225

25

AD
228

18.1
126.2
121.2

118.7
123.6
126.7
120,54
119.3¢
118.9*

CHP-2
2896
5505

8854
11303
13296
1790944

* For/Pour/Por
ARRIVALS

# For/Pour/Por
DEPARTURES
##Note-Nota 4

MONGOL IA

ULAN BATOR +

I+ Note-Nota 3

NAURU

NAURU/Nauru

* 3008
i 5498

A26
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) 3-2-12 coM 2 7 MOBILE (HF) NAT/NAM/PAC ANP
FREQUE~ZIES
NO. OF | SERVICE
LOCATION FUNCTION) - (VeS| RANGE VHF HE REMARKS
S/T L 1 U
i 2 3 4 s 3 7 8 9 10
[NEW CALEDONIA (France)
NOUMEA RDAPA* P Note-Nota 2
6575 !
8924 :
NEW HEBRIDES (France/ »
United Xingdom) b
PORT VILA RDARA* [Note-Nota 2 ;
3460 ! ;
6575 ;
8924
(EW ZEALAND i
AUCKLAND 5P-6 + Note-Nota 3 Ul
2945 ’ i
5638 !
8847 :
13304 %
17909+ :
NIUE 1. (New Zealand)
j TWR 1 25 118.1 P-9
A%ﬂ:ﬁ:ﬁ;ue Int) 25AR
3860
6575
NORWAY
8009 NAT-D#¢ |4 Notes-"acas 5 & 7 &
2 e
5624
8910
PHILIPPINES 1
MANILA GPS 124.9 | CwP-1,
ER CWP-2
127.3 | 2896
ER 5505
6631
8854
13296
17909
§ § Cf MID/SEA
PORTUGAL
LISBOA GPS 13&.9 NAT-A# |# Note-Nota 7
2
5610
8945 i
13328
§ § Cf AF1
PONTA DELGADA/ TWR
Ponta Delgada APP
4




NAT/NAM/PAC ANP MOBILE (HF) CoM 2 3-2-13
FREQUENCIES
. NO. OF | SERVICE
LOCATION FUNCTIONf et of “RANGE VHF WE REMARKS
(YA L 1 v
[~ 1 2 3 4 5 s 7 [ 9 10
PORTUGAL
{Cont'd-suite-cont) # Note-Nota 7
SANTA MARIA ACC-U 126.5 | NAT-A# |# For flights up to-
GPS 132.18{ T2930 Pour les vols
127.9 5610 jusqu'd -
SANTA MARIA/ TWR 1ns.1 8945 Para vuelos hastad
Santa Maria I. APP 1191 13328 FL 150/50 NM
Acores ACC{T™™A) 2 123.9¢ {NAT/NAK)
124.3¢ NAT-B#
2987
5673
8889
13288
NAT-C#
2945
5638
8854
13288
17941
PUERTO RICO
(United States)
SAN JUAN NAT-A# |» Note-Nota7
2931
5610
8945
13328
17941
§ B Cf. CAR/SAM
SURINAM {Netherlands,
Kingdom of the)
PARAMARIBO 6PS | 126.9 | AT
5610
8945
13328
' § Cf.CAR/SAM
TONGA
TONGATAPU/Fua’ amotuy TWR 2 25 118.1 SP-9
Intl 118.5 RDARA
3460
6575
8924
UNION OF SOVIET
SOCIALIST REPUBLICS
KHABAROVSK NP-3 # Note-Nota 3

D
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+0OB1LE (HF)

NAT/NNA/PAC ANP

3.2-14 com 2
FREG. ENCIES
NO. OF | SERVICE
LOCATION FUNCTIONl - ANNELS| RANGE VHF ; HE REMARKS
T L N ]
1 2 3 4 5 [ = 8 9 10

UNITED KINGOOM

PRESTWICK/SHANWICKF® # Communication Ser
vice provided
from Shannon witH
Prestwick furni-
shing ATC in the
Oceanic Control

Area -

Service de conmun+
ications assuré &
partir de Shannor
Prestwick assur-
ant le contrdle
de la circulation
aérienne dans la
région de contri
le océanique -

Servicio de comu-
nicaciones pro-
porcionado desde
Shannon, en el
que Prestwick
suministra ATC en|
el area de con-
trol oceanica

UNITED STATES *
ADAK T./Adak NS FIS 1 FL 150 127.1 {eInI ]
AL BUQUERQUE ACC-L+U 388 §§8
ANCHORAGE ** ACC-L+U §3§ §5§ :P-:i.
28970
GPS-L+ 5§ 5589
$ 525 8938
13264
17909
ANCHORAGE/
Elmendorf AFB TWR/SMC 1 31
APP-L 1 888
ANCHORAGE/Int1 TWR 1 25 118.3
APP-PAR 2 35 119.1
120.4
ATLANTA ACC-L+U §8§ (111
BALTIMORE/Baltimore~ TWR 58§
Washington Intl APP-1 588
BANGOR/Bangor Int) TWR/SMC §§§
APP-|, (11]
BOSTON ACC-LW §§§ 888
GPS-L+U 1117 §88
BOSTON/Logan Intl TWR/SMC §8§
APP-L §8§
CHICAGO ACC-L+Y 1111 18§
CHICAGO/0°' Hare Intl | TWR/SMC §8%
APP-L §3§

vuelo 180,

* Above FL 180, VHF/UHF coverage is provided over virtually tl
Sur tout le territoire des Etats-Unis, le service VHF/UHF est assur€ 2.-dessus du niveau de vol 180.
Realrmente, sobre todo e) territorio de Estados Unidos se proporciona iodertura VHFJUNF por encima del nivel de

he entire L.S.

A29
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NAT/NAM/PAL ANP MOBILE (WF) CoM 2 3-2-1%
r— FREQU Z~CIES
NO. OF | SERVICE
LOCATION FUNCTION CHANNELSP RANGE — - VHF ' - HE REMARKS
1 2 3 4 S é 7 8 9 10
UNITED STATES *
{Cont'd-suite-cont)
CLEVELAND ACC-L+) :
GPS-L+U Hi] i
CLEVELAND/Cleveland-| TWR/SMC §88
Hopkins Intl APP-L 833
COLD BAY FIs-U 1 588 NP-3,
NP-4
2910
5589
COLD BAY/Cold Bay TWR 1 §88 8938
13264
17909
CORPUS CHRISTI/Intl | TWR/SMC 15§
APP-1 §§8
DALLAS-FORT WORTH/
Regional Airport R"Sf?'c 1 §§8
DENVER ACC-LH 311 §3%
DETROIT/Metropolitan| TWR/SMC , §83
wayne County APP-L §88
EL PASQ/Int] TWR/SMC (111
APP-1 383
EVERETT/Snohomish TWR/ SMC 1 . §88
County APP-L 1 ' §88
—
FAIRBANXS/Eielson TWR 1 25 §58
AFB APP-L 1 50 83
FAIRBANKS/Int] TWR 1 25 118.3
APP-PAR 1 50 118.1
ACC-L+Y 2 §8% 1113
FORT LAUDERDALE/ TWR/SMC 8§88
Hollywood Int) APP-L §88
FORT WORTH ACC-L™ §88 §§8
FRESNO AIR TERMINAL | TWR/SMC 1 §88
APP-L 1 111
GREAT FALLS ACC-L#Y §8§ §8%
HILO/Gen. Lyman TWR 2 28 118.1
Field 122.5
SMC 1 AD 121.9
APP-1 1 75 116.7
F1s-U 1 150 123.6

[* Above FL 180, VHF/UNF coverage is provided over virtually the entire U.S.
Sur tout le territofre des Etats-Unis, le service VHF/UNF est assuré au-detsus du niveau de vol 180.

vuelo 180.

Realmenta, sobre todo ¢l territorio de Estados Unidos se proporciona cober-.ra VHF/UHF por encima del nivel de

A30
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3-2-16 coM 2 MOSILE (HF) NAT/HNAM/PAC ANP
FRES. ENCIES
NO. OF | SERVICE
LOCATION FUNCTION VHF REMARKS
HF
CHANNELS RANGE T T 0
1 2 3 4 5 ] ? 8 9 10
UNITED STATES * ;
(Cont'd-suite-cont) :
HONOLULY ** ACC/SR- 124.1 SP-7 # FL 600
Lu# 127.6 2945
179.3 5638
126.0 8847
126.5 | 13304
119.9 | 17909
135.4
CEP-S
FI1S-U# 4 150 122.6 3001+ |+ Note-Nota 3
122.4 3467 # FL 600 !
122.2 5554 '
122.1 5603
8875 !
8931 i
13312+ ¥
13336
17909
CWP-2
2896
5505
8854
11303
13296
179094 |# Note -Nota 4
i HONOLULU/ Int) TWR 2 25 ns.1 4 Clearance delivery
i ) 122.5 Emission des autod
v SMC 3 AD 121.9 risation
[ 12).6# Difusion de las
4 121.8¢ autorizaciones
| 1 25 123.0¢ # Ramp control
t APP/SR-1 5 75 191 Contrfle aire de
. *18.3 . trafic
3 210 Control de la
l ~24.8 plataforma
;; "20.9 # UNICOM
i ARR-East/Est/Este J :
‘ ARR-West/Quest/Qest 4
DEP-East/Est/Este
DEP-West/Ouest/Oestd ]
VFR/Radar
1%
HOUSTON *# ACC-LH 55§ $33 4
HOUSTON/Intercontin- | TWR/SMC 588
$ ental APP-} §§§
INOIANAPOLIS ACC-LW §8% 113 !i
INDIANAPOLIS/ 1nt) TWR/SMC 11
APP-[ 58§
JACKSONVILLE ACC-L+y 58§ 558
| KAHULUI/Kahului, FIS-U 2 150 123.6
; Maui I, 122.1
| TWR 2 25 18.7
: 122.5
! SMC 1 AD 121.9
| APP-1 ) 75 119.5
? APP/SR-1 1 15 190
* Above FL 180, VHF/UMF coverage fs provided over virtually the entire U.S.
Sur tout le territofre des Etats-Unfs, le service VHF/UHF est assuré a.-dessus du niveau de vol 180.
R::l?:"fgé,SODr! tode el territorio de Estados Unfdos se proporciona c:oertura VHF/UHF por encima de) nive) de




NAT/NAM/PAC ANP MOBILE (HF) COM 2 3-2-17
FREQUENZI ES
LOCATION FUNCTION CH"A%N%T_J s:'::'cc: VHF e REMARKS
/7 L ] U
1 2 3 4 S ) 7 8 9 10
UNITED STATES *
(Cont'd-suite-cont)
: KANSAS CITY ACC-L+U §55 j o
H
KING SALMON TWR/SMC 1 §6§
% APP-| 1 §§§
! LAS VEGAS/McCarran | TWR/SMC ] §8§ .
. Intl APP-L 1 §3§ !
: !
LOS ANGELES ACC-L ] 565 , ‘
ACC-U 1 Y
i FIS-VU 1 E §§§ f
LOS ANGELES/Int) TWR/ SMC 1 1] E
APP-L } ‘
| EEH | !
‘ MCALLEN/Miller Intl | TWR/SMC 558 d
il i
H + I -3
: MEMPHIS ACC-L+U 338 ! 588 '
} GPS-L+U 565 N T N H
? MIAMI ** ACC-L+U 55§ { |
i FERDWNSY [ L= !
! Ol LAXE-CHARLES ‘
; ’ b
|
-Notd 4 l‘
i §
§ [
] ;
; ;
| |
MIAMI/Int) TWR/SMC 58 4
APP-] " &
t
11
MILWAUKEE/Gen. TWR/SMC 58§ §
Mitchell APP-{ 1111
MINNEAPOL IS ACC-L+U 55§ 1§58 I
MINNEAPOLIS/ TWR/SMC §§§ l
Minneapolis-St.Paul| APP-L 568
Intl
NEWARK/Newark TWR/SMC §§§
‘ APP-L §§§
; N }
‘ NEW ORLEANS W l N -\nice provide® |
1 o <
! : S e as{vf( . i
: Servicid suminis- {
i . tra po\\
ol
E NEW ORLEANS/Int] TWR/SMC 85§ |
i APP-1 i |
1
! * Above FL 180, VHF/UMF coverage is provided over virtually the entire U.S.
Sur tout le territoire des Etats-Unis, le service VHF/UNF est assuré au-dess.; du niveau de vol 180.
. au‘l?en;c. sobre todo @) territorio de Estados Unidos se proporciona cobertu=a VHF/UMF por encima del nivel de
§ vuelo 180,
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r—-.‘_ - - s B |
‘ 3-2-18 com 2 WOBILE (HF) NAT/NAM/PAC ANP l
FREQUENC £¢
NO. OF | SERVICE
LOCATION FUNCTION VHF REMARKS
} CHANNELS) RANGE o7 C i i U HF
i 1 2 3 ¢ s [ 7 8 9 10
UNITED STATES *
) (Cont'd-suite-cont)
i NEW YORK #= ACC-L+U §5§ T NAT-A¢ s Note-Nota 7
GPS-U i §Ea 2931
21 7 5610
| 8945
i ‘ 13328 + tote-Nota g
i
. | NAT-B# +
' 2987
! 5673
! 8889
i : 13288
; 17941
: § §Cf. East/est/este
- , CAR
i m — A\/A st e
HEW YIRK/John F. TWR/SMC §§§ E-CAR b
Kennedy Intl APP-L (11} 2952 ;
. 6540 [
i 8859 ’
P 11367
11925+ + Note-Nota 3
NIAGARA FALLS/Intl [ TWR/SMC 55§ i)
: ’ APP-L 1117 Y
- 1
OAKLAND ACC-L+ 2 . §§§ §§§ ‘ {
1
OAKLAND/ Int} TWR/SMC !
APP-L . 558 §i§ *
QONTARIO/Int] TWR/SMC 1 1111 i
APP-L 1 $53
PALMDALE/P.F.T.I. TWR/SMC 1 §8§ } I
APP-L 1 $3% -
: PHILADELPHIA/Int] TWR/ SMC 1 §5§
APP-L 1 111
; PHOENIX/Sky Harbor TWR 1 131
. APP-1 1 1111
- PITTSBURGH/Greater TWR/ SMC 1 §§§
Pittsburgh APP-L 1 $88 P
[}
PORTLAND/ Int] TWR/ SMC ]
) / APP{L 1 $88 13§ ‘
! t
. SACRAMENTO THR/SMC 1 §5§ ' !
APP-L 1 113 : ' ‘,
; SALT LAKE CITY Acc-L+U 88§ 153 ‘
i SAN ANTORIO/Intl | TwR/sMc | 1 §85
APP-1 1 111
SAN DIEGO/Int) TWR/SMC 1 §8§
- APP-1 1 111
b Avove FL 180, VHF/UMF coverage is provided over virtually the entire U.S. )
Sur tout Te territoire des Etats-Unis, le service VHF/UHF est assuré au-dess.s du niveau de vol 180. )
Paaimente, sobre todo el territorio de Estados Unidos se proporciona cobertu-: vHF/UHF por encima del nivel de
. vuelo 180. .
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NAT./NAM, PAC ANP MOBILE (HF) CcoM 2 3-2-19
FREQUESZIES .
NO. OF | SERVICE VHF R
LOCATION FUNCTION CHANNELS RANGE HF EMARKS
(YAl L ! v
1 2 3 4 ] [ 7 3 9 10

UNITED STATES *
(Cont'd-suite-cont)

SAN FRANCISCO CEP-5 |+ iiote-Nota 3
3001+
3467
5554
5603
8875
8931
13312+
13336
17609+
AN FRANCISCO/Intl 'wR/SMC ] 58§
> / APP-L 1 §§8
SEATTLE ACC-L ] 1311
ACC-U 2 ggg
E
SEATTLE/Seattle- TWR/SMC 1 58§
Tacoma Intl APP-L 1 §48
SEATTLE 30EING FIELD/ TWR/SMC 1 558
King County Int)
SPOKANE/Int) TWR/SMC 1 §§8§
ape-L 1 ‘ §§§
ST.LOUIS/St.Louis TWR/SMC 1 (311
Int] APP-L 1 1111
STOCKTON/Metro- TWR/SMC 1 558§
politan APP-L 1 _ §§%
SYRACUSE/Hancock TWR/ SMC 1 888
Intl APP-L 1 111}
TAMPA/ Intl TWR/SMC 1 (11
APP-1 1 888
TUCSON/ Int) TWR/SMC 1 58§
APP-1 [11]
WASHINGTON ACC-L+V 113 58§
WASHINGTON/Dulles TWR/SMC 15§
Int) APP-L (11
WEST PALM BEACH/ TWR §3§
Paim Beach Intl ApP-1 58
WINDSOR LOCKS/ TWR/ SMC 54§
8radley Int) APP-L §§§
I

* Above FL 180, VHF/UHF coverage is provided over virtually the entire U.S.
Sur tout le territoire des Etats-Unis, le service VHF/UHF est assuré au-desc.s du niveau de vol 180.
Real?en%; sobre todo el territorio de Estados Unidos se proporciona cobert.-a VHF/UHF por encima del nivel de
vuelo .
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10229 i MOBILE “+aF) FAT/HEAM/PAC ANP
! FREG. I~CIES
, NO. OF [ SERVICE o
LOCATION FUNCTION CHANNELS| RANGE VHF HE REMARKS
/T U
1 2 3 ¢ [ - 8 9 10
WAKE T, (United States) '
SAKE 1y wake W | g, !
app-p ! | :.7
| ALLIS IS. (France)
#ALLIS APP-1 ] 150 z.34 RDARA# I* 118.1
6575 4 Hote-Nota 2
8924
WESTZRN SAMOA
APIA/Faleolq TWR 1 25 118.1 SP-9
SHMC 1 AD 121.9 RDARA
3460
6575




Table/Tableau/Tabla COM 2

3221

NOTES

Acronautical stations may discontinue guard on discrete HF chan-
nels assigned to them U the oapected scasonal propagation condi-
tions idicate that thewr use will not be required for certain periods,
provided prior co-ordination 1s cffected between ail acronautical
stations concerned and with the users. Such action should be pro-
muigated by AIRAC NOTAM. Frequencics guarded at any time
should be such as to permit communications with aircraft anywhere
at that timc within the area scrved. Annex 15 requires that the
watch schedules be published in Siates’ AIP.

1.

[B]

Receiver watch to be provided on “SP™ frequencies at Isla de
Pascua and on SW-SAM frequencies at Tahiti. Use of these
frequencies as indicated in this note is on a sccondary basis,

RDARA frequencics provided to achicve satisfactory en-route
communications for regional and domestic traffic in the South
Pacific Area of RDARA 9 are given below:

FREQUEICIES kHz
360
6575
85264
128

For usc on a sccondary basis, i.c. its use shall be restricted to
such arcas and conditions that harmful interference cannot be
caused to other authorized operations of stations in the acro-
nautical mobile service.

Frequency to be implemented only if a continued operational
requirement arises.

The frequency 11303 kHz to be implemented on an experi-
mental sccondary basis (see Note 4) and provided A3H/A3J
capability exists.

In accordance with Rec. 15/2 of the EUM VI RAN Meeting,
the frequencies 3467, 5554, 6568, 8931 and 11303 kHz
(formerly EUM Family B) have been made available for North
Atlantic operations. The use of these frequencics will be co-
ordinated between ICAO and the ITU.

A36

The familics of high frequencies alloted to the Major World
Air Route Area - North Atlantic (MWARA-NA) are to be used
according to the dircetion of the air traffic flow and the type
of airborne radio cquipment carriced as follows:

Allowed mode
of transmission

Family A. 2931, 5610, 8945 and 13328 kHz A3/A3H/A3]

Family B: 2987,5673, 8889 and 13288 kHz A3l
Famiy C: 2945, 5638, 8854 and 13288 kHz Al

Family D. 2868, 5624,8910 and 13328 kHz A3/A3H
Common Frequency. 17941 kHz A3/A3H/A3ZS
Route flown

Designated for use by Southern Central Northern

All SSB-cquipped aircraft
registered in the hemi-
sphere West of 30°W A B B

All SSB-equipped aircraft
registered in the hemi-
sphere East of 30°W A C C

All DSBequipped aircraft A D D

SSB-equipped aircraft registered in Australia will use Familics
designated for aircraft registered East of 30°W.

Southern routes are those which enter the New York or Santa
Maria Occanic FIRs. The Central and Northern routes comprise
all others.

In the cvent of overloading of a Family actually occurring, or
being anticipated aircraft of one or more operators may be
off-loaded from that Family to another appropriate Family,
for the expected duration of the condition. The offdoading
may' be requested by any station, but Shannon and Gander will
be responsible for taking a decision after co-ordination with all
the NAT stations concerned.
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APPENDIX B

ARINC DETAILED COMMUNICATIONS DATA

This appendix provides the dJetailed information describing
coverage of ARINC services. Pages B-2 through B-38 provide
frequency, location, and related information in the CONUS VHF
Radiotelephone Network. Pages B-39 through B-44 provide guides for
addressing frequency coverage, and locations for connections to
ARINC air/ground networks and for HF/extended VHF enroute ARINC coverage.
Pages B-45 through B-70 provide listings of airlines, other organizations,
state name abbreviations and tables depicting frequency, location, and

operating personnel of all ARINC stations.

B-1




FOREWORD

This publication contains a series of charts showing the ARINC Air-Ground
VHF Radiotelephone Stations that are arranged as networks and operate 24
hours a day, seven days per week to satisfy the operational control commu-
nications requirements of the airlines and other organizations.

Each network is composed of favorably sited, unattended, remotely controlled
VHF stations (transmitters and receivers), which are linked together by
telephone lines extending from one or more ARINC Communication Centers. All
network stations are interconnected so that all transmitters on a particular
network can be activated simultaneously on a common frequency by the ARINC
Communication Center(s) that control that network.

The VHF Networks operate on frequency assignments from the 128.85 to 132.0
megahertz band. The frequency assignments are staggered so that adjacent
networks do not cause interference to one another.

National Weather Service aviation weather observations and forecasts are
available at all ARINC Communication Centers and will be transmitted upon
request.

A time signal (a tone one second long) is transmitted on the VHF networks
twice each hour. The first time signal starts at 29 minutes, 59 seconds
past the hour and ends at 30 minutes past the hour. The second time signal
starts at 59 minutes, 59 seconds past the hour and ends exactly on the hour.

To guard against equipment damage and interference which could result if a
transmitter operated continuously in a “carrier on” condition, each network
transmitter is equipped with a time-out device which will turn the trans-
mitter off after 90 seconds of continuous operation. The time-out device
re-cycles to zero instantly when the ARINC operator releases his push-to-talk
switch. Therefore, on long transmissions ARINC operators release the push-
to-talk switch momentarily at 50 to 60 second intervals to reset the time-out
device.

To facilitate the relay and delivery of air-ground messages, all ARINC
Communication Centers have access to the ARINC Electronic Switching System,
which provides automatic switching of teletype messages to other ARINC
Communication Centers, airlines, and other offices.

B2




THIS IS NOT A FLIGHT OPERATIONS MANUAL
" AND THE INFORMATION CONTAINED HEREIN

MUST NOT BE RELIED UPON FOR FLIGHT SAFETY

CAUTION
THE CHARTS IN THIS PUBLICATION

ARE NOT SUITABLE FOR NAVIGATIONAL PURPOSES

B3
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ARINC Aeronautical Enroute VHF Network Chart l

—_~N

120 180 240

‘ Tt MILES SCALE /

| S LEGENO
Changes included in_this issue ARINC COMMUNICATION CENTER WITH |~ CONTOUR LINE INDICATING CALCULATED
CAPABILITY TO MOMITOR AND KEY THE |3  MSL ALTITUDES In feet AT WHICH

©  REMOTE NETWORK STATION AT MT. HEBO. OR. NETWORK ‘<. RELIABLE COVERAGE WILL BE AVAILABLE
ADDED AND REMOTE STATION AT SALEM. OR. O ONTHe CROGND SOVERAGE AT THE ' EXTENDED RANGE FACILITY l

OELETED. AIRPORT INDICATED ARROW INDICATES DIRECTION OF MAXIMUM RANGE

FREQUENCY OF ADJOINING NETWORK
o g:’;’:‘%ﬂ:n&fx: 75032:::?: wITHOUT 1294 2:):;3;({(5 NORMALLT OVERUAPS AT TME WIGMER
1 Telephone Co. Circuit No. Network Frequency Chart No.
1 DR- 2821 i Megahertz
Date Issue No. 131 8 MHZ 1 I
FED. 1. 1980 | ] *

B6
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] I ARINC Aeronautical Enroute VHF Network Chart

L \ 7 i
Fap, '
* \ \\ 000 o~
Am,
.ARILLO %
[ 0 120 10 20

_ - _LE_GEHQ_ — |
Changes included in_this_issue ARINC COMMUNICATION CENTER WITH |~ CONTOUR LINE INDICATING CALCULATED
@ CAPABILITY TO MONITOR AND KEY THE |  MSL ALTITUDES in feet - AT WHICH

© NETWORK STATIONS AT HELENA. MT. AND NETWORK N\ _ RELIABLE COVERAGE WHL BE AVAILABLE.
CHEYENNE, WY. DELETED. NETWORK REMOTE STATION PROVIDING EXTENDED RANGE FACILITY
© ON.THE GROUND COVERAGE AT THE \RROW NOKCATES DRECTION OF MAKIMUM RANGE

AIRPORT INDICATED
FREQUENCY OF OF ADJOINING NETWORK

ETWORK REMOTE STATION WITHOUT
® gn.m?caouuo coeem\cz, rnoe NORMALLY (vERUAPS AT THE wGren

3Telepmmo Co. Circuit No. Network Frequency
OR- 7037 i Megahertz :

meele 1 130.4 MHz

7

Date
FEB. 1. 1900
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@) CAPABILITY TO MONITOR AND KEY THE |5  MSL ALTITUDES In feet AT WHICH
® REMOTE NETWORK STATION AT McDERMITT NETWORK. ~_ RELIABLE COVERAGE WILL BE AVAILABLE.
. NETWORK REMOTE STATION PROVIDING )
DECOMMISSIONED © ON-THEGROUND COVERAGE AT THE t o AE—
* m K STATIONS AT WINNEMUCCA ARPORT_INDICATED FREQUENCY o? OF ADJOINING NETWOF;K )
AND BRYCE CANYON ADDED. NETWORK REMOTE STATION WITHOUT ipheubadi T
©® ON.THE.GROUND COVERAGE D

Telephone Co. Circuit No.
DOR- 7038

Network Frequency
 Megahertz )

Date Issue No.

—__—l% FEB. 1, 19680 8 13016 MHZ
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NOTE
I'rms NETWORK IS DESIGNED TO SERVE LOW ALTITUDE-SHORT HAUL ruaurs.l

LEGEND

Changes included in_this issue

ARINC COMMUNICATION CENTER WITH
CAPABILITY TO MONITOR AND KEY THE
NETWORK

—_—
§’ CONTOUR LINE INDICATING CALCULATED
'\_ RELIABLE COVERAGE WKL BE AVAILABLE

MSL ALTITUDES in feet AT WHICH

NETWORK REMOTE STATION PROVIDING
© ON.THE GROUND COVERAGE AT THE
AIRPORT INDICATED

EXTENDED RANGE FACILITY
ARRCW INDICATES DWRECTION OF MARIMUM RANGE

Y NETWORK REMOTE STATION WITHOUT
ON-THE-GROUND COVERAGE

COVERAGE NORMALLY OVERLAPS AT THE WILMER

FREQUENCY OF OF ADJOINING NETWORK

ALTITLDES

L
Telephone Co. Circuit No.

1 DR- 2796 _:J
Date I issue No.

FEB. 1. 1980

Network Frequency
( Megahertz ,

130.4 MHz
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NAUT'CAL MILES SCALE

NOTE
THIS NETWORK IS DESIGNED TO SERV

Changes included in_this issue

ARINC COMMUNICATION CENTER WITH

ADDED.

© REMOTE NETWORK STATION AT SANTA MARIA

CAPABILITY TO MONITOR AND KEY THE
NETWORK.

Mex, ICo

IGH A F

LEGEND

-_— T R

7~ CONTOUR LINE INDICATING CALCULATED
§  WMSL ALTITUDES In feet . AT WHICH

NETWORK REMOTE STATION PROVIDING
Q ON-THE.GROUND COVERAGE AT THE
AIRPORT INDICATED.

t
!
"'\_ RELIABLE COVERAGE WILL BE AVANLABLE. ’

EXTENDED RANGE FACILITY
ARROW INDICATES DIMECTION OF WAXIMUM RANGE l
—3

® NETWORK REMOTE STATION WITHOUT
ON-THE.GROUND COVERAGE

FREQUENCY OF ADJOINING NETWORK
‘ COVERAGE NORMALLY OVERLAPS AT THE MIGHER
ALTITUDES

ﬁephone Co. Circuit No.

Network Frequency

1 DR. 2794

Issue No.

( Megahertz )

7

130.8 MHz
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&0 120 180 240
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“ALTYAL MILES SCALE

LEGEND

Changes included in_this issue

© MINOR CHANGE.

ARINC COMMUNICATION CENTER WITH
@ CAPABILITY TO MONITOR AND KEY THE |5  MSL ALTITUDES In feet AT WHICH

NETWORK

-~

CONTOUR LINE INDICATING CALCULATED
N\ __ RELIABLE COVERAGE WWL BE AVARABLE

NETWORK REMOTE STATION PROVIDING —
© ON-THE-GROUND COVERAGE AT THE ‘ EXTENDTD RANGE FACILTY
AIRPORT (NDICATED.

ARROW tNDICATES DMECTION 0F WANMUW RANL

NETWORK REMOTE STATION WITHOUT

ON-THE-GROUND COVERAGE

FREQUENCY OF OF ADJOINING NETWORK

COVERAGE NORMALLY CVERLAPS AT "HE WIGHER
| ALTITUDES

Telephone Co. Circuit No.

Network Frequency

Date

OR- 7027

Issue No.

i Megahertz \

130.2 MHz

FEB. 1. 1980
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NALTICAL MILES SCALE

LEGEND ]

Changes included in_this issue

©® REMOTE STATIONS ADDED AT FARMINGTON. N. M.,

ARINC COMMUNICATION CENTER WITH
CAPABILITY TO MONITOR AND KEY THE
NETWORK

~~ CONTOUR LINE INDICATING CALCULATED |
§  MSL ALTITUDES In feet AT WHICH
s RELIABLE COVERAGE WILL BE AVAILABLE

EL PASO. AND MIDLAND. TX. AND WILLIAMS, AZ.

NETWORK REMOTE STATION PROVIDING
© ON-THE.GROUND COVERAGE AT THE
AIRPORT INDICATED

ARRCW 'NDILATES DIRECTION OF MAXIMUM RANGE

' EXTENDED RANGE FACILITY '

NETWORK REMOTE STATION WITHOUT
ON-THE GROUND COVERAGE

Telephone Co. Circuit No.

FREQUENCY OF ADJOINING NETWORK

COVERAGE NORMALLY OVEPLAPS AT THE HIGHER
ALTITUDES

Network Frequency Chart No.

DR. 7048

1 Megahertz -

Date Issue No.

7

131.30 MHz

FEB. 1, 1980 7
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NAUTW AL tMLES SCALE

LEGEND
Changes included in this issue ARINC COMMUNICATION CENTER WITH |~ CONTOUR LINE INDICATING CALCULATED
CAPABILITY TO MONITOR AND KEY THE £  MSL ALTITUDES In feet AT WHICH

NETWORK N _ RELIABLE COVERAGE WiLL BE AVAILABLE
NETWORK REMOTE STATION PROVIDING ' EXTENDED RANGE FACILITY

© ON-THE GROUND COVERAGE AT THE ‘ . ——
A’RPO”T lNDlCATED ARRCW NDICATES DIRECTION OFf MATIMUM NaNGE

@ 'ETWORK REMOTE STATION WITHOUT ‘“Fogf“‘cz ..?,F, fDJO'!‘NG N,ET'V:ORK( .
ON-THE-GROUND COVERAGE (o] SR 8T
Telephone Co. Circuit No. Network Frequency Chart No.
DR- 750S i Megahertz )
SRR T R
Date {ssue No. 8
FEB. 1. 1980 ) 128.9 MHz
—
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EN [

NETWORK REMOTE STATION PROVIOING '

Telephone Co. Circuit No. Network Frequency

OR- 21119 - Megahertz .
Date Issue No.

129.1 MHz

FED. 1. 1980 S
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© NETWORK STATION AT ASHEVILLE DECOMMISSIONED.

ARINC COMMUNICATION CENTER WITH

(@) CAPABILITY TO MONITOR AND KEY THE

NETWORK

" CONTOUR LINE INDICATING CALCULATED
£ MSL ALTITUDES In feet AT WHICH
N _ RELIABLE COVERAGE WILL BE AVAILABLE

o

NETWORK REMOTE STATION PROVIOING
ON-THE GROUND COVERAGE AT THE
AIRPORT INDICATED

ARROW  NDH ATES TIRECTINN P MALINL W RANGE

' EXTENDED RANGE FACILITY

NETWORK REMOTE STATION wiTHOUT
ON-THE GROUND COVERAGE

Telephone Co. Circuit No.

D CVERAGE NCRRA L. LER AFL AT TME wilmER

FREQUENCY OF 3CJONING NETWN®ew

&L " CES
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DR-8163

Date Issue No.
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Changes included in this issue
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ARINC COMMUNICATION CENTER WITH
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NETWORK

77 CONTOUR LINE INDICATING .CALCULATED
MSL ALTITUDES (n feet AT WHICH
~ _ RELIABLE COVERAGE WILL BE AVAILABLE

NETWORK REMOTE STATION PROVIDING
© ONTHE GROUND COVERAGE AT THE
AIRPORT INDICATED

ABR A NCWETESY DREYT N P MA g EaNg

' EXTENDED RANGE FACILITY

Y NETWORK REMOTE STATION WITHOUT
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€11 2NATION QF THE FORMAT

The aata in thvis pudl‘zation sre arranged 1 six columns; 4n explanation
of the information CORtaIre: in edCh column is as follows:

STATION saMf: The radic sitions listed herein are nesed after the city,
tawa, 0F geagraphicsl °2cation in which they are situated.

STATE, The stites are 1isisd by thetr twe letter stbrevistion. Other
soographical aress arn 2130 3howe in this colum by & two letter
designstar. A key fc~ the abbraviations used A this colusn sppesrs
on page 12.

FREQUENCY: The operating “~squenciss of ARINC factlities asailable ot ssch
location are 1istad 1 this caliam. A1) frequencies are exdressed tn

negahertz,
MDIO CALL {F OTHER THAN L :TION WAME: Some of the facilities listed in this

document are revdtely :antrolled from a central location by the
organization staffing the station. In those cases, 1 is nacessary 20
vse the radie call 173%ed 10 s column rather than the station neme.

STATL TA! ¥: The airling or ather organtzations staffing the
station 15 shown by ¢ Twe oF thee letier desigrnatar. A key t the

designaters wsed in 2nis columm eppears on seges § thrw ),
T AND THR] v 2IS]GHATORS U L}
AIRLINE 22 2° PaAN1D
Maay of the dests-ilors Tiszed are soplicadle for wee
in this documens :oly,
AVERICAN AIRLINZS, ING.
ATR CRNADA
ACRCRAFT SERVICES INTERRATIONAL, [NC.
AMERTCAN CYANAMIZ
AERO SERVICES
AIR FRANCE
AERO FACILITIES SJRPOAATION
A PR, CORPORATION
AIR PARINE, INC.
AIR INTERNATIONRS,
ATRESEARCH AVIATION COMPANY
ALTAIR AIRLINES, INC.
ALLEGNENY AIRLINES, IXC.
AIR LOBISTICS, iNC.
AEROMEXICD
AERD MECH, INC.
ASPER ATRWAYS,  NT.
ATUANTIC RICHFIE.D COMPANY, TME
ALASKA AIRLINES, INC,
ATLANTIC CITY ATSLINES
AUTD AIR CARGD, NG,
AEROVIAS NACIOMSLZS OF COLOMBIA
SRITISH AIMNAYS

g
g

EXERERSXEEEREEERERERRRE ’

GAl  BRONER ATRWAYS

A BEACON AVIATION, (NS,

BEC  SECKETT AVIATION ZORPOMATION
BN BEMOIR COMPORATICN, THE

L] WRAKIFF ATRGAYS (. 20RPORATER
§3C 80 .DMEM STERL CIAPCAATION
CAL  CROS AIRuAYS, INS,

CCC  CONTINENTAL CAN IMPANY

o™ CHICAGD MELICOPTIR AIMWATS, INC,
O CHAUTAUQUA ATRLINES, [NC,

4] CNI%A ALRLINES

[ COLGAY AlRGATS COSSCMTION

B4S
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CAPITOL [NTERMATIONAL AINNAYS, [MC.
CLARK AVIATION CORPOSATION
CONTINENTAL ALRLINES, (NG,

CITY OF SANGOR

COCA=COLA COMPANY, THE

COPTERS, (NC.

COMNDNG GLASS '<QRKS

CAMADIRN PACIFIC AIN LIMES, LTD.
CORPORATE AR, INC.

CRYDERVAXN AIR SERVICE

COASTAL STATES GAS PRODUCING COMPANY
CHAYSLER CORPORATION

CASCADE AIRWAYS, INC.

COPRAND ATRVAYS, INC.

QIGITAL IQUIPMENT CORPORATION
OISPATCH SERVICES, INC,

OELTA AIR LIMES, INC.

SKYSTREAN AIRLINES, INC.
COCNISE AIRLINES

CRESSER [NDUSTRIES, INC.

JUNCAN AVIATION, INC.

CASTERN AIR LINES, INC.
EXECUTIVE AIR FLEET CORPORATION
CAGLE AVIATION, INC.

EXECUTIVE JET AVIATION, INC,
AERD AMERICA, (MC.

FLONIOA AIRLINES, INC.

FEDERAL CAPRESS CORPOAATION
FAANINGDALE FLYERS, INC.

FALCOM JET CORPORATION

FRONTIER ALMLINES, INC,

FORD MOTOR CONPANY

S YALLEY XEY ATMLINES
FISCHER SADTMERS AVIATION
FLYING TIGER LINE INC,, THE
YRIGHT ATR LINES, INC,

GRAWN ATRNOTIVE

GOICRAL OTURS RESTAACH CORP,
GRAF, INC., ROBERT

GROUND SERVICEZ, INC.

GOLSEN wEST A3 1w, INC,
GOGOYEAR TIRE =% AURBER C3., THE
CAYALLAN AIRLD-2S, (NC.
MWALLISURTON $E=. 1088

MAWTHORNE AVIA=:3N, INC.
HE<LIFT MELICC:tRS, [NC.
HENSON AVIATIC: , mc,

HANGAR ONC, NS,

APOLLO AlmiAry

VIRGINLA AIR C:3%0 cO., (M.
WITROFLIGNT, IN:,

LINEAS ACREAS 0T EsPama (TBERTA)
INTERRATIONAL $.SINESS MACHINES
INTERGATIONA, Z-ARTER FLIGHT PEAATION
MIDSTATE AIR CIvwyTER

ROCKY MOUNTAIN i1RuAvS

JAPAN ALR LINgS CO,, LTD,
JEASEY WEATMER INTER

KOREAN ALR (INES, INC,

AIR SOUTH, INC,

SATURN ATRRAYS, NC.

LUFTMNSA GERRLS ALRLINES

LURENS STEEL COvmamy

LILLY AND COmeixy, I

LTV JET FLELT ZSasnmaTiON
CILITARY ATALIT™ ComANO

RAJOR TRANSIOS” inC,

23aapg

x =z
£
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PID-COAST AVIA™I20 SERVICES

MC CULLOCH INTTINATIONAL AIM,INES
MACK TRUCKS, (w2,

MC DONMELL 301 3.AS CCAPORATION
OFFICE OF AOMINISTRATICN (STATE 3F MISSOURI)
MACKEY (NT! S TIMAL ALRLINES

MIAME AVIATION ZDRPORATION

MIQWEST AIR CR-RTER, INC,

MARIN AVIATION

PETROPOLITAN = :NSPORTATICN AUTHORITY
IMCO SEAVICES

SATIONAL AIML:' TS, IXC.

SRTH CZNTRAL AIRLINES, INC.
IR %EW ENGLAND, INC,

“EW ENSLAND AIRLINES, INC,

SCRATHLEST ACMLINES. [MC.

NATIONAL 4EATMER CORPORATION

SEM TORK A[RWAYS, [NC,

AIR CALIFORNIA

SFO HELICOPTER AIALINES, iNC.

JCCIOENTAL PETROLEUM CCRPORATION
SYERSEAS NATIONAL AIRMAYS

AIR NORTM, INC.

JZARK AIR LINES, INC.

AN AMERTCAN WORLD AIRKAYS, INC.

7AGE AIRWAYS, (NC,

IMILLIPS PETROLEUN CCMPANY

PETROLEUM HELICCPTERS, INC.

PIEDMONT AVIATTON, (NG,

SRUGENTIAL [NSURANCE COMPANY OF AMERICA, ™ME
PILGRIN AIRMLINES, INC.

S0RT AUTHORITY OF NEW YOAK ANO KEW JERSEY, THE
20CCN0 AIMLINES, INC.

FUEKTO MICO INTERMTIONAL AIRLINES, INC.
PACIFIC SOUTHGEST AIRLINES

PENNZOTL PRODUCING COMPANY

AIR FLORIDA

AR KARSOR ATM.INES, INC,

LOS ANGELES MELICCPTER AIRLINGS

AR TLLINOLS

RICHOR AVIATION, INC.

ALSTOR PURINA COMPANY

AALEIGH JURHAM AVIATION

VARIG AIMLINES

TRICON (NTERMATIONAL A{RLINES, INC.
UNSOME ATRLINES

RORER-ANTHD, INC.

PURLIC AVIATION, INC.

WUGHES AR CORPORATION (AIRWEST)

CAPITOL AIR SERVICE, INC.

SAUTER AVIATION

SOUTH CAROLINA ACAONAUTICS COMMWISSION
SENTRY N0 _3RNCE STWANY

ZAPCRATION, TME

SIvLANE :vis,

SOUTHERN ::%davs, :nC.

SPAN EAS™ LIRLINGS

SPRAGUE 2. iTI0N COPANY

SHISS ATR “TANSIORT COVPANY | IM(TED
SHASNEE 3° L INES, INC.

SAINT PET AR AL, INC,
SEATTLE. "1 338 AJGHT SERVICE, [nC.
SEAVAIR S JFORNIA, INC.

SERVAIR 1w,

SAWNG, DI.ANO AVIATION

LSPARE, [
SIERMA #321FIC AIMINES
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TACA INTEPNATIORAL AIRLINES, S. A,

TAS  TETERSOAC XIRCRAFT SERYICE

n TEXAS INTEINATIONAL AIRLINES, LXC.

1t ALOMA AIB_INES, INC.

™ TRANS [N"TINATIONAL AIRLINES

n TRANS WOF_D AIRLINES, INC.

T TEXAQD, IwI,

UA UNITED A LINES, INC.

w MAC MELICTITERS, INC.

wd UPJOMN COmIANY, THE

uss UMITED ST-TES STEEL COMMUMICATIONS CONPANY

WS UNIVERSAL AVIATION, ING,

YA VENEZOLANE NTERNACTONAL DE AVIACION, S. A. (VIASA)

ay VITEK AVLITION, INC,

vCA VERCOA AT SEAVICE, INC.

YOA VAN OUSEN AIR, INC,

w VIKING INTTRMATIONAL AIRFREIGHT, 1.

w WESTER® AZR LINES, INC.

WE  WARNER LASERT CONPANY

w SOUTIEST ATRLINES COMPANY

o WOMD AIPAYS

WL WHIRLPODL CORSORATION

usc WESTERN COPMUANDER, INC.

o RIO AlRuavg

v MISSISSIPPY VALLEY AIRWAYS, INC.

™ SCEMIC AIR LINES, INC,

I ZANTOP INTEANATIONAL ATRLINES, INC.

x DAVIS AIRLINES

™ WINNIPESAUKEE AVIATION, INC.

u AIR MIDWEST, INC.

e ] AIR WISCONSIN, INC,

s SKYWAY AVIATION, INC,

t JATE A AT
AK - Alaske €Y - Kentucky NY - New York
AL - Alsbeme <A « Lovistans ON - Ohte
AR - Arkansas "] - Richigan 0K - Oklahose
AL - Artzome < . Marylant R - Grepen
GA - Caltfernta %2 - Maine PA + Pennsylvanta
0 - Colorese S . Mssissippt R] - Rhode Island
CT - Comnecticut N - Minmesota $C - South Caroling
0C - District of Columdia 0 - Mssour! $0 - South Sakets
0€ - Oelamsre A « Ragsachusetts ™ - Tenressee
L - Norids T - Montans TX « Temas
@ - Goergls St « Nebraska Ur - Ytan
NI - Mowett € - Yorth Carelime YT - Vervomt
tA - lom D - North Dakota VA « Yirginta
10 ~ léam AN - New Haspshire WA - Vashingten
L - [ireis \J - New Jarsey ¥t - Wiscomin
IN - indiame M . New Moxicw W - Hest Virginty
kS - Kamsas XV - Neveds WY - Vyemteg
DeC_LETTIR AQRALYIATIONS
F0R_CMER GIOGRAPH[GAL ARTAS
AS - Asericon Sevda M . Puerts Riem
N - Vi - virgin Islongs
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Sotss Alr Trampert Comeny Listted
“eans lntermational Atr)ines
Ths foci ity nas ¢ romats station at Banger, Maine that
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Gusinass Atr Contor

ransa Jet Corperstion
Fapere Seaf, lne.

Sumny Sewth Atrgraft Servies
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Mt 3: This fac?lity Ms o rasete station it Sanger, Mafng that ia
keyeg simultanesusly with the stacien at JFAK.

Nots 41 The West “sllowstone, M., 130,10 Mtz station is operational
Octaber sach

only fram June t» SCh yoar: the statiom 1s clesed the
rest of N6 yeer.

Mate §2 ™he Whita Plains, New Yers, 132.0 Mg statien is staffed by:

asers) Clectric Co. (Oparations § mnm)
satarnations! Avistion Services of New Yors
Setional Veather Service

Jocikwell (ntarmatisns! Corparatien

Forgrams Atr Towrs

nited Shypart Corperaties
Untversal Avtatien, (ne,

-

Mea 62 The New York, New Yerk sTitien on 130.45 R serves JFX
and 19 staffed by:

trisa lmm-l Atelinee

Jasen Afr Lines

s:.-'nm- Alrlines Systam .
Nage 7 Tl: -] 1 Alepore don (131,65 Mng) 15 staffed

fairmsys Corparati

Nangen Aviaties, ln:.

Suburten Ateltnns
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APPENDIX C

SOCIETE INTERNATIONALE de TELECOMMUNICATIONS AERONAUTIQUES (SITA)
DETAILED TELECOMMUNICATIONS DATA

This Appendix contains excerpts from the SITA Telecommunications
Manual. Pages C-2 through C-19 in the Stations Routing Responsibility
List containing names (and authorizedq abbreviations) of countries and
airlines, class of service, reforwarding directions (if applicable) and
tariff ‘data (where applicable). This list is restvicted to those
members of NATO countries only. Pages C=-21 through C-24 are excerpts from the
Routing Index which supplements the foregoing by adding location aides

and relaying instructions. These lists have a high degree of commonality.




SITA TELECOMN NICATIONS MANUAL
Ry 'UTING

 STATIONS ROUTING RESPONSIBILITY LIST |

LISTE DES RESPONSABILITES DACHEMINEMENT DES CENTRES

Page 3-1 [ ;
June lst, 1970 s

1, The abbreviations in the Sth coluem indicate the
facility to which telegrams are to be transferred
for onward transmission,

RIA means: Relay via the AFTN

RTC " " " Private Cable Company
RTP » " "  Public Telegraph Network
RTX " " " Public Telex Network

2. In the 6th colum

l’-"relex rates indicated are for 3 minutes period un- |
1 less otherwise indicated.

PIN rates indicated are the ordinary rates per word, E
. URGENT rate is the double of the ordinary rate, LT b
' rate is the half of the ordinary rate for a minimum
of 22 words.




’ e e . - ————R _ ‘
.

SITA TELECOMM! JICATIONS MANUAL
RC ITING

.STATIONS ROUTING RESPONSIBILITY LIST ,

' |

LISTE DES RESPONSABILITES DACHEMINEMENT DES CENTRES

rage 3-¢ f
June lst, 1u70 ‘
ADDRESS/ADRESSE " i
s 2] o :
g g g 5 2 APPLICABLE
COUNTRY 3 AIRLINE S8l 3 TARIFFS ,
OF DESTINATION g 8 ADDREssep | & | B £ ?
F S 8] % s TARIFS g
PAYS DE S 3 COMPAGNIE | § § s Q APPLICABLES
DESTINATION x | oestivatame | O & |
2
-)
(1) (2) "(3) (4) (5) (6)
AMMAN AMM
Jordan all all airlines
)
'}
| (AMSTERDAM AMS/ +
Netherlands . all all airlines
, |
4
ANKARA ANK
‘Turkey
-~ Area Ankara ANK all airlines
ATHENS A
’ Greece all all airlines
c-3




1
SITA TELECOMM' 'NICATIONS MANUAL .
R UTING 1
Page 7 *
g June lst, 197C l
|
(1) (2) (3) (4) {s) (6) |
Congo (Democratic =
Republic of) l
- Area Kinshasa FIH all airlines A g RTA
FKI |except QC SN Bl
FMI ]
plips B RTX | AFR 240,00 B
LLB ;
- Area Lubumbashi | FBM [all airlines A g Am !
except QC SN Bl
B RTX AFR 840,00 ]
Rwanda KGL all airlines A g RTA L
except EC QC SN| Bl 3
® RTP | AFR 50.00 i
Belgium all |[all airiines
Burundi all |EC QC SN Priv Nw
§Congo (Democratic
Republic of) |
= Area Kinshasa . FIH | SN Priv Nw
1
FKI
= Area Lubumbasi:i
Rwanda
Rourania

% BUDA PEST BUD,




SITA TELECOM IUNICATIONS MANUAL

HOUTING
Fage -9
June lst, 1,70
k {1) (2) (3) (4) (S) (6}
/COPENHAGEN CW
Denmark all all airlines
Faeroe Islands all all airlines RTX DKR 10,50
Greenland all all airlines RTX DXR 33.00
Sweden only MW\L all airlines RIX DKR 0.25
COTONOU COO
Dahomey all all airlines
Togo ILFW all airlines
except KL LH
r CURACAO CUR "
El Salvador k! SAL IMT0 VA
Honduras pacii) IMVA
Netherlands ; '
Antilles all IB K. IM PR VA
Nicaragua ! MGA IM VA
Panama and BLB IBKLIMVA
Panama Canal Zone PTY
Suriname all IB KL IM PR VA
Mauritania all all airlines A ;
RTA
R
RTP AFR 20,00
’ B or
RIX AFR 30,00 each 10
seconds
Senegal all |all airlines c-s '

.




SITA TELECOMMU: ICATIONS MANUAL
ROUTING

e 3=11
June 1lst, 197°

(1)

(2)

(3)

(4)

(5

(6)

Uganda
- Area Entebbe

RT IAMY FT.

Tchad Republic

/FRANKFURT FRA/

‘ German Federal Rep.

#(Certain EER ad-
dresses are under

,, the responsibility]

of SXF)

Sierra Leone

Switzerland
= Area Geneva

all

all»

all

GVA

all airlines

all airlines

all airlines

all airlines

all airlines

AFR 11,375 p/20 sec




SITA TELECOMWN. INICATIONS MANUAL

Ry UTING
fage =1
June lst, 1./70
(1) (2) (3) (4) (5) (6)
ISTANBUL IST
Turkey
- Area Istanbul all all airlines
FxceptANK
JEDDAH JED
Saudi Arabia
~ Area Jeddah JED all airlines
i JOHANNESEBURG JNB
| Angola all all airlines RTC SAR 0,17
) except SA TP
; ' Botswana ' all | all airlines RTX | SAR 0.125 t
' i except TP RTC SAR 0,03 min, 12 w ;
Lesotho all all airlines RTX SAR 0,20 4
v except TP RTC SAR 0,03
Malawi . : all all airlines RTX SAR 0,81
except TP RTC SAR 0,04 min, 12 w i
Mozambique all all airlines RTC SAR 0,03 min, 12 w L
except TP .
Rhodesia all all airlines RTX SAR 0.7
excépt TP RTC SAR 0,03
South Africa all all airlines
except TP
South West Africa all all airlines RTX SAR 0.7
except TP RTC SAR 0,02 min. 14 w
Swaziland ) all all airlines : RTX SAR 0,375
Zambia all all airlines RTX SAR 0,90
except &Z TP RIC SAR 0,12 min, 7T w
C-|7

P
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SITA TELECOMMU! CATIONS MANUAL
ROU 1 ING
Page J=10
June lst, 1970
(1) {2) (3) {4) (s) (6) e’
/TTGION LIS/
Angola all SA TP Priv Nw P
Azores all all airlines A g RTA
B RTP ESP 1,00 ;
|
Botswana all | TP Priv Nw ;
Cape Verde Islands all | all airlines A ; RTA ;‘
. Bl H f
Y
)22 RTP ESP 5.00 i
Lesotho all TP Priv Nw _.
Madeira Islands FNC | all airlines A ; ATA ! |
Bl i
=2 RTP | ESP 1.00 |
lalawl all | Tp Priv Nw ‘ ’
Mozambique ) all TP Priv Nw Ik
tortugal % all all airlines '
Portuguese Guinea BXO | all airlines A RTA f
3 Bl ¥
f
,‘ B RTP ESP 5.00 :
Portuguese Timor DIL all airlines A ; RTA 1
Bl i
B RTP ESP 5,00
Principe Islands PCP all airlines A ; RTA
- Bl ;
B RTP ESP 5,00 :
Rhodesia all TP Priv Nw
s, Tome Islands ™S | el) gimliner L] -
- " - o e
' ' ‘ = ‘ === IlF 24C
Seuth Africa. all e O "

Scth west Africa




SITA TELECOMM! VICATIONS MANUAL

RCUTING
rage =17
June lst, l97u
s (1) (2) (3) (4) (5) (6)
ONDON ION
L. British Honduras all all airlines RTP WKE 0., 1.5
except IB KL LH
IM FR VA
Iceland all all airlines RTX UKE 0,15. 0
except LL
India all AZ JL Priv Nw
Japan all JL QA Priv Nw
Malta all BE Priv Nw
other airlines RTP KE 0,0, 8
United Kingdom all all airlines
L/
. Jceland i all 11 Priv Nw
Luxemburg all all airlines
/YPTRID MAD/
Equatorial Guinea all all airlines RTC SPP 6,00
Spain -
« Area Madrid all airlines
all Spanish .
locations not
listed under
other Spanish
areas -
Spanish Sahara EUN all airlines RTC SPP 3.00
c-9




SITA TELECOMMUI CATIONS MANUAL

C-10 |

ROU "ING
Page 7-1%
) June lst, 1970
(1) {2) (3) (4) (5) (6)
MALAGA AGP
Spain
-~ Area Malaga AGP all airlines
‘MANI.U\ Eﬂg
American Samoca all all airlines A RTA i
E’!} ; RIA | PHP 0.55 p/10w |
British Solomon all all airlines A RTA '
Islands Bl ’
- g RTA PHP 0.55 p/10 w I
Brunei BIN |all airlines A RTA l
Bl g RTA PHP 0.55 p/10 w ‘
® RIC |PHP 2.61 T
Ghina (Taiwan) TFE all airlines A RTA
g"‘jﬁt CI CX FT a1 RTA |PHP 0.55 p/10 w
B RTC PHP 1.25
RTX |PpHP 54.00
* Cocos Islands CCK all airlines A RTA
1;} { RIA |PHP 0.55 p/10 w
Guam (Mariana Isl,) GUM all airlines A RTA
21 RTA PHP 0.55 p/10 w
- 2 RTC PHP 1,15
RTX PHP 54,00
India all KL Priv Nw
Japan all all airlines A RTA
except AZ CI CP Bl
CX FT GA IBJL| &> g RTA |PHP 0.55 p/10 w
KE KL LH OA RG
SB SK SN SR TG orr RTC PHP 1.2]
™V VN or RTX  |PHP 18,00 p/minute ‘




-

SITA TELECON JUNICATIONS MANUAL

IOUTING
Page 19
June lst, 1970
(1) (2) (3) {4) (5) (6)
Korea (North) all all airlines RTC PHP 1,51
except CI CX SK
SR TG
Korea (South) all all airlines RTA
except CI CP CX Bl
FTKE KL IH SK | RIA |PHP 0,55 p/10 w
SR TG
or RTC PHP 1,21
or RTX PHP 72,00
Marshall Islands all all airlines A RTA
Bl RTA PHP 0,55 p/10 w
R RIC PHP 1,52
New Guinea all all airlines A RTA
g; RTA |PHP 0.55 p/10 w
North Borneo/ 1BU all airlines RTA
Malaysia SDK except CX Bl RTA PHP 0,55 p/10 w
B RTC PHP o0,
) BXI all airlines A RTA
except CX Bl R |PHP 0.55 p/10 w
B2 RTC PHP 0,56
Philippines \ all all airlines
Ryulyu Islands all all airlines A RTA
;} RTA |PHP 0.55 p/10 «
pr RTC PHP 1,21
- pbr RTX PHP 54,00
Tonga Islands all all airlines RTA
;} RTA |PHP 0.55 p/10 w
Vietnam (North) all |all airlines RIC |PHP 1.61
Wake Islands AWK all airlines RTA
Bl RTA PHP 0,55 p/10 w
2~ RTC PHP 1,63

c-11




SITA TELECOMN INICATIONS MANUAL

RUUTING
Page 3-20
: June lst, 1970
(1) (2) (3) (4) (5} (6)
Western Samoa all all airlines A RTA
g RTA PHP 0,55 p/10 w
Italy
- Area Milan GOA all airlines
LIN
MIL
MXP
TRN
VRN
OMBASA MBA
Kenya A
= Area Mombasa MBA all airlines
MONROVIA MLV,
Liberia all all airlines
Uruguay all all airlines
C-12

*

s crone o

D i
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SITA TELECOMN INICATIONS MANUAL

RLUTING
Page =1
June 1lst, 170
h (1) (2) (3) (4) (5) (6)
Mongolia all all airlines
Union of Soviet all all airlines
Socialist Rep.
_ /NAIROBI NBO
Kenya
- Area Nairobi NBO all airlines 1
Somali Republic BBO all airlines RTC EAS 1.3
(Except MGQ) HGA
Zambia all 1474 Priv Nw
t
- i
| /KEW DELHI TOH/
India '
- Area New Delhi: all all airlines
except |except AF AZ JL
BOM CCU | KL LH P
/NEW YORK NYC/
Bahamas Islands all all airlines
Bermuda all all airlines
British Honduras all IB KL IH IM PR : Priv Nw
VA
Canada all all airlines
Costa Rica all all airlines
~ o AR Y Lt Cc-13
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SITA TELECOM!I' INICATIONS MANUAL
ROUTING
Page ’-<i2
June 1lst, 1.+/0
{1) (2) (3) (4) (5) (6)
El Salvador all all airlines
except IM TO VA

French Antilles

- Area Guadeloupe|{ PTP IBKLILHIMFER Priv Nw

VA

French Guiana all IBKL IH IM FR Priv Nw
VA

Guatemala all all airlines

Guiana all BA IBKL IH IM Priv Nw

. PR VA

Haiti all 2ll airlines

Honduras all all airlines
except IM VA

Mexico all all airlines

Nicaragua all all airlines i
except IM VA

Panama all all airlines
except IB KL IM
VA

Panama Canal Zone all all airlines
except IB KL IM

L VA
Puerto Rico all all airlines
Suriname v all IH Priv Nw
United States of: all all airlines
America
Venezuela all BA EP IB JL KL Priv Nw
IH IM FR RG VA
Virgin Islands all all airlines

West Indies Federa- all all a.iriines '
tion (Jamaica

only)

West Indies Federa- ANU AC AF BA IB KL Priv Nw
tion (except IHIM FR VA
Jamaica) BGI |AC BA IB KL LH Priv M
POS IM FR VA
SJH
SKB
SVD

c~-14
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SITA TELECOMMUPr CATIONS MANUAL
ROV 'ING
L e
June lst, 1\
!
(1) (2) (3) {4) {5) (6) !
MINCEY NIM
MNiger Republic all all airlines
JICOSIA NIC
Cyprus all all airlines
WMOUWEA NOU, ’
liew Caledonia all all airlines i
llew Hebrides all all airlines RTP PFR 8.8 '
Wallis Islands all all airlines RTP FFR 8.8 ‘
f
[ -’.‘
‘
Norway all all airlines
/OUAGADOUGOU OUA/| -
Volta Republic , all all airlines
Spain
- Area Palma IRz all airlines
tau Cc-1%




SITA TELECO

M INICATIONS MANUAL

RUUTING
Pare A=rh
- June lst, 14%/0
(1) (2) (3) (4) (5) (6) ‘l
French Polynesia all all airlines
[PARIS PAR/
France all all airlines
French Territory of JI1B AF Priv Nw
AFARS and ISSAS
India all AF Priv lw
/PHNOM-PENH Pﬁﬁ?
Cambodia '
- Area Phnom-Penh PNH all airlines
China (The Peoples all AF RTA
Republic of) .
ZIUINTE A PITRE PTP7
French Antilles
- Area Martinique FDF all airlines
- Area Guadeloupe PTP all airlines
except IB KL LH
IM PR VA
French Guiana all all airlines RTA
except IB KL IH
IM PR VA
Guiana all all airlines RTA

except B\ IB KL
TH OTAM TR A

C-16

1
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SITA TELECOM 'UNICATIONS MANUAL

c-17

1H1OUTING -
fape =
June 1lst, L0
{1) (2) (3) (4) (5) (6)
Netherlands all all airlines RTA
Antilles except IB KL 1M
FR VA
Suriname all all airlines RTA
except IB KL LH
IM FR VA
Venezuela all all airlines
except AZ PA EP
IBJL KL IH IM
PR RG VA
West Indies Federa- ANU all airlines
tion (except except AC AF BA
Jamaica) IB KL IH IM FR
VA
BGI all airlines
POS except AC BA IB
SJH KLIHIMPR VA
SKB
SVD
(3
© ,TTAGE TRG/
Czechoslovakia all all airlines
_/_'.)UI'IO UIO7
Ecuador all all a.irlines
Burma all all airlines




SITA TELECOMMLU IICATIONS MANUAL

ROITING
Page 2-20
June 1lst, 197v
|
(1) (2) (3) (4) (5) (6) J
/RI0 DE JANEIRO RIO
Brazil all all alrlines
ROME RO!
Albania TIA all airlines A RTA
except FK 81 RTA
2 RTP LIR 77.70
RTC
Italy
- Area Rome and all airlines
all locations
not mentioned
in Milan Area
Somali Republic McQ | all airlines RIC | LIR 262.02 ¢
(" on.ly
'Jenezuela P oall AZ Priv Nw
Vietnam (South) all all airlines
GANTIAGO LE cun?f
SCL
Chile all all airlines

C'-la




SITA TELECOMMt J{CATIONS MANUAL

RO:'TING
Page J-<9)
June lst, 17w
(1) (2) (3) {4) (s) (6)
French Territory of JIB all airlines A ; RTA
‘ AFARS and ISSAS except AF Bl
| ;%) RTP | FMG 64.80
Malagasy Republic TNR all airlines
™M all airlines B‘J\. ; RTA
B 5 RTX MG 240,00
or RTP FMG 15.00
MIN all airlines B?. 5 RTA
2 2 RTX FMG 300.00
or RTP FMG 15.00
others | all airlines B‘: é RTA
B RTP FMG 15.00
Mauritius Island MRU all airlines A
‘ Bl RTA
» RTP FMG R 34
t,
.Reunion Island . REU all airlines A
i Bl RTA
B RTP FMG 24,30
Tanzania
- Area Tanga TGT all airlines
EHERAN THR
Iran all all airlines




SITA TELECOMN' INICATIONS MANUAL
R ‘UTING

ROUTING INDEX

REPERTOIRE D'ACHEMINEMENT

Frage -1
June lst, .,7C
ADDRESS / ADRESSE °
-2
- “ 8 &
5 s3] 2%
S °§1ea
Q F4
COUNTRY of DESTINATION g8 AIRLINE ADDRESSED [ ¢l ‘9
=9 - - -
st s 58
PAYS de DESTINATION j o COMPAGNIE DESTINATAIRE a b 2 <
[ ]
X 29
2
~d
(1) (2) (3) (4) {5)_| (6}
Aden (See Yemen - People's
Republic of Southern -) i !
1
Afghanistan KBL KT
KDH
?Albania. TIA |FK BEG { FRA
I all other airlines ROM
i
Algeria all ALG | PAR
American Samoa ‘ all MNL
Angola all |SA TP LIS
all other airlines JNB
Antigua (See West Indies
Federation (2)).
Argentina
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SITA TELECOMM NICATIONS MANUAL

RC JTING
Fage l-2
June lst, 11,0
M (2) (3} (4) } (5) | (6)
A
N
Australia all SYD
(Incl, Tasmania)
Austria all VIE | FRA
Azores SMA LIS
Bahamas Islands GGT NYC
NAS
Bahrein BAH BAH | BEY
l!
%
1
 Barbados (See West Indies
Federation (2))
i
Belgium all BRH
Bermuda all NYC
Bolivia CEB LIM
CEP
LPB
SJS
SRZ
c21

PP SOUNST I SRS




HUU 1 INO
Page 1-3 ‘
June lst, 1370 .
{1) (2) {3) (4) | (8) | (6)
Botswana all TP LIS
all other airlines JNB
Brazil all . RIO
British Honduras RZE IBKLIHIMFR VA NYC
all other airlines ] ION
British Soiomon Islands HIR . MNL o
VEV
no i
British West Indies (See
West Indies Federation)
Brunei BIN MNL
Bulgaria SOF SOF
Burma AKY RGN | HKG
MDL
RGN
Burundi BIM EC QC SN BRH
all other airlines BZV { DIA
J

Cc=-22
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ROUTING

Page 1-4
June lst, 197C

(1) (2) (3) e | s ‘ﬂ

Cambodia

- Area Phnom Penh FNH PNH | HKG
- Area Siem Reap REP REP | HKG/
PNH

Cameroons DIA DIA
GOU

NGE

OUR
YAQ

3

!

b

|

Canada all NYC ’

Canary Islands LPA LPA | MAD Q
TCT .

cape Verde Islands SID LIS
RAI !

Central African Republic BBT BGF | DIA

BOP

Ceylon B CMB | BKG
' JAF

Chile ANF SCL é
ARI
LSC
PUQ

Cc-23




SITA TELECOMM

RC JTING

NICATIONS MANUAL

Page 1-0
June 1lst, 1770

1
(1) (2) (3) {4) | (8) | (6) L
€T
i Costa Rica 0COo NYC
SJO
Cuba HAV NYC
, Scy
' ™D
1
Cyprus NIC NIC | ATH
Czechoslovakia all PRG
Dahomey Co0 CO0 | ABJ &
) i
Denmark all CPH | FRA
(inel, MMA in Sweden)
Dominican Republic SDQ NYC
Ecuador GYE UIo
240,
Egypt (See United Arab
Republic)
f
Cc-24




SITA TELECOMN 'WICATIONS MANUAL

R« UTING
Page 1-7
June ist, 1770
(1) {2) {(3) (4) | (5) | (6)
Eire
- Area Shannon SNN SNN | LON
- Area Dublin DUB pUB | LoN/
ORK Dels
IMK
El Salvador SAL| M@ VA CUR | NYC
all other airlines NYC
Equatorial Guinea SSG MAD
Ethiopia ADD ADD
ASA
ASM
DIR
h
Faerce Islands VAG CPH | FRA
Fiji Islands ' 1BsS AKL | SYD
LIX
Formosa (See China/Taiwan)

—Y




SITA TELECOMMU! CATIONS MANUAL

ROU ING
Page 1l-
June lst, 1970
(1) (2) (3) @ | s | e |
<'
French Antilles ’
- Area Martinique FDF PTP ’
- Area Guadeloupe PTP IBKLIHIMPFR VA NYC i
all other airlines PTP |
|
f
f
French Guiana CAY IBKL IHIMPFR VA NYC !
all other airlines PTP i
|
French Polynesia BOB PPT i
PPT H
RFP ‘
French Territory of AFARS all | AF PAR i
and ISSAS all other airlines TNR | PAR ;
, ’
Gabon Republic ‘ BYM 1&v | Dra
LBV
. POG
Gambia BIH To be served by originator
directly via AFTN or PIT
according to category or
according to special ins-
tructions issued by air-
line Head Offices !
German Democratic Republic BER Certain EBER addresses only SXF
- BAT all airlines SXF
DRS
ERF
KME
1EJ
SXF

c-26




SITA TELECOMP 'NICATIONS MANUAL
F JUTING
Page 1-%
June 1lst, . v
(1) {2) (3) (4) { (5} | (6)
German Federal Republic all Including certain EER FRA
addresses

Ghana ACC ACC

™D
Gibraltar GIB GIB | MAD/

AGP

Greece ATH ATH

RHO

SKG

)
Greenland ' SFJ CPH | FRA
Guadeloupe (See‘F‘rench
Antilles)
Guam (Mariana Islands) GUM MNL
Guatemala clA NYC
Guiana GEQ BA IBKL LH IM FR VA NYC
all other airlines PTP
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SifA TELECOMMUI CATIONS MANUAL
ROUL " ING

rage l-iv
June 1lst, 197y

(1) {2) (3) (4) | (5) ] (86)

Guinea CKY CKY { IKR

Haiti PAP NYC

Hondwuras TGU M va CUR | NYC
all other airlines NYC

e . s e s c—— c—— v s . st s s e e PO e

Hong Kong HKG HKG

N

. Iceland C KEF| 1IL LUX | BRH
' § REK all other airlines LON

PAR .
MNL !
ION l
KHI
HKG
1 other airlines BOM »

PAR
MNL
LON
XHI
HKG
1 other airlines CCU»

PAR
MNL
LON |
KHI
HKG 6
all other airlines NDH# i

- Nn the Metwnwk /Rontine Chart these areas are indicated as INDIA XS

- Area Bombay BOM

EEREE
3

- Area Calcutta cCu

BREAG B
4

»
o

« Area New Delhi -
(All Indian locations
not yet listed in the
other Indian Areas)

c28
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SITA TELECOM 1UNICATIONS MANUAL

"OUTING
Page 1-11
June lst, 1970
(1) (2) (3) (4) | (5) { (6)
Indonesia all JKT | HKG
Iran all THR
Iraq all BGW | BEEY
Israel all TLV | ROM
Italy
- Area Milan GOA MIL | ROM
LIN
MIL
MXp
L TRN
VRN
« Area Rome ROM ROM
All other Italian
locations  not listed
in the Milla.n Area
Ivory Coast ABJ ABJ
Jamaica (See West Indies
Federation (1))
Cc=-29
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SITA TELECOMNM INICATIONS MANUAL -
R- UTING
lage L1-1.
June lst, 1 v/
[ (1) (2) (3) (4) | 15) | (6) |
’ H
Liberia MLW MLW | ABJ i
ROB ;
Libya BEN TIP b
TIP 1
Luxemburg LIX LUX | BRH
Madeira Island (Portugal) FNC LIS
| Malagasy Republic DIE TNR | PAR
MJN
) ™R 1
f,
Malawi all TP LIS §
v all other airlines JNB ]
Malaysia KUL SIN | HKG
PEN |
Malaysia (see Borneo/North)
' Mali Republic




SITA TELECOMM! {iCATIONS MANUAL
RO ITING
Page l-t.
June lst, 1/ ‘
|9
(1) (2) (3) (4) | (5) | (6) 8
i
Muscat Oman MCT BAH |EEY
X
Nepal KM KHI l ’
s
Netherlands all AMS *
k
Netherlands Antilles AUA | IBKLIMFR VA CUR |NYC i
BON all other airlines PTP 1
CUR
SXM ;
' New Caledonia NOU NOU
f, b
New Guinea FIN MNL
IAE
MAG
POM
. RAB
WK i
g
i
New Hebrides SON - NOU ‘
VLI -
New Zealand all AKL | SYD
Nicaragua MA| mMwva CUR | NYC :
all other airlines NYC
f c-31




SITA TELECOMM ‘NICATIONS MANUAL

RUGJTING
Tage 1=
June lsct, 147
(1) (2) (3) (4) | (5) | (6)
Niger Republic NIM NIM | ABJ
Nigeria
-~ Area lagos ENU LOS
JOS
KAD
10s
MIU
PHC
-~ Area Kano KAN- KAN | I0S
Norway all OSL | FRA
¢
Pakistan CGP KHI
: DAC
KHY
LHE
PEW !
RWP
" :
banama and Panama Canal Zone| BLB IBKLIM VA CUR | NYC
PTY
all other airlines NYC
Paraguay ASU BUE
Peru

T




SITA TELECOMMUM CATIONS MANUAL

ROU'ING
. vaise =17

June lab, Loy :
g (1) (2) (3) (4) | (5) | (6) f
Philippines all MNL ‘
t
Poland all WAW *
L
Portugal all LIS i
'
4

Portuguese Guinea BXO LIS

i

Portuguese Timor DIL 1Is ’ t
1 :

9 Principe Islands . PCP LIS
1, ,‘ ]
|
Puerto Rico . SJU NYC %
' 14

Qatar DOH BAH | BEY
Reunion Island REU ) TNR | PAR
Rhodesia SAY TP LIS
: all other airlines JNB




SITA TELECOMMU' ICATIONS MANUAL

ROt IING
Page l-c '
June ist, 1970
(1) (2) (3) (4) { (5) | (6}
Union of Soviet Socialist all MOW
Republics
United Aradb Republic
- Area Alexandria ALY ALY | CAI
- Area Cairo CAI CAL
United Kingdom all | . ION
(England, North Ireland,
Scotland, Wales)
United States of America all NYC
\
Uruguay MVD wD | Bu t
) PDP
, A STY
\
Venezuela ) , cCcs AZ ROM
: ' MAR BA EP IBJL KL LH IM FR ; NYC
MIQ RG VA
all other airlines PTP
Vietnam (North) HAN - MNL
vietnam (South) SGN SGN
Virgin Islands STX NYC

i P T



APPENDIX D

QFFSHORE PETROLEUM INDUSTRY

LISTING OF

MAJOR PRODUCERS AND DRILIL COMPANIES

Amoco International 0il Co.

200 E. Randolph Drive
Chicago, IL 60601

Chevron Overseas
P.O. Box 7643
Ssan Francisco, Ca 94120

Conoco
P.0. Box 1267
Ponca City, OK 74601

Gulf 0il Corporaticn
P.0. Box 2227
Houston, TX 77001

Marathon Oil Company
539 S. Main Street
Findlay, OH 45840

Pennzoil Company
P.O. Box 2967
Houston, TX 77001

Sun Gas Company
P.0O. Box 20
Dallas, TX 75221

Texaco Inc.
2000 Westchester Avenue
white Plaines, NY 10650

Union Texas Petroleum
P.0. Box 2120
Houston, TX 77001

MAJOR PRODUCERS

Arco International 0Qil & Gas Div,
515 Flower Street
Los Angeles, CA 90071

Cities Service Company
Box 300
Tulsa, OK 74102

Exxon Company, USA
p.0. Box 2180
Houston, TX 77001

Kerr-McGee Corporation
Box 25861
Oklahoma City, OK 73125

Mobil 0il Corporation
150 E. 42nd Street
New York, NY 10017

shell 0il Company
P.O. Box 2463, 1 Shell Plaza
Houston, TX 77001

Tenneco Inc.
1010 Milam
Houston, TX 77001

Union Qil Co. of California
P.O. Box 7600
Los Angeles, CA 90051




APPENDIX D (con't)

MAJOR DRILL COMPANIES

Atwood Oceonics Inc.
10565 Katy Freeway
Houston, TX 77024

Crowley Maritime Corporation
1 Market Plaza
San Francisco, CA 94105

Dixilyn-Field Drilling Co.
5005 Riverway or P.0Q. Box 4251
Houston, TX 77210

Noble Drilling Corporation
1924 s. Utica
Tulsa, OK 74104

Pool International
2077 S. Gessner
Houston, TX 77063

Pool Offshore
3640 Peters Rd.
Harvey, LA

Rowan Drilling Companies, Inc.
1900 Post Oak Tower Building
5051 Westheimer Street
Houston, TX 77056

Zapata Corporation
P.O. Box 4240
Houston, TX 77001

D-2

Cactus Drilling Corp. of Texas
P.0O. Box 2704
Morgan City, LA 70380

Diamond M Company
2121 sage Road
Houston, TX 77027

Nicklas 0il & Gas Co., Inc.
P.O. Box 752
Eunice, LA 70535

Offshore Company
3411 Richmond Avenue
Houston, Texas 77001

Pool Offshore
5913 Edison Drive
Oxnard, CA 93030

Reading Bates Offshore Drilling
3800 First Pl.
Tulsa, OK 74103

Santa Fe International Corp.
505 S. Main Street
Orange, CA 92668




APPENDIX E

GLOSSARY OF ACRONYMS AND ABBREVIATIONS

ACCHAN Allied Command, Channel
ACE Allied Command, Europe
ACLANT Allied Command, Atlantic {
AEEC Airlines Electronic Engineering Committee
AFCENT Allied Forces, Central :
AFNORTH Allied Forces, North 4
AFS Aeronautical Fixed Services '
AFSOUTH Allied Forces, South j
AFTN Aeronautical Fixed Telecommunications Network iy
AM Amplitude Modulation
AMVER Automated Mutual-Assistance Vessel Rescue '1
ANP Air Navigation Plan T
ANSI American National Standards Institute "
API American Petroleum Institute \
ARINC Aeronautical Radio Incorporated ]
ARQ Automatic Request for Repetition
ASCII American Standard Code for Information Interchange
ATA Air Transport Association (Of America) :
AUTODIN Automatic Digital Network
AUTOVON Automatic Voice Network
§
bps Bits per Second i
C~E Communications-Electronics
CCGD Commander, Coast Guard District i
CCIR International Radiotelephone Consultative Committee
CCITT Comite Consultif Internationale Telegraphique .
CINCHAN Commander-in-Chief, Channel >
CIP Communications Improvement Program '
COA Central Operating Authority : .
CONUS Continental United States ‘
cw Continuous Wave (as in Morse Radiotelegraphy) L
¥
DCAa Defense Communications Agency ;1
DCs Defense Communications System !
DEB Digital European Backbone
DOS U.S. Department of State
DoT U.S. Department of Transportation

DsCs Defense Satellite Communications System
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APPENDIX E (con't)

ESS Electronic Switching System

EUR Europe

FAA Federal Aviation Administration

FAX Facsimile

FCC Federal Communications Commission

FEC Forward Error Correction

FM Frequency Modulation

FTS Federal Telephone System

HF High Frequency

Hz Hertz ({(cycles per second)

IATA International Air Transport Association
ICAO International Civil Aviation Organization
IVSN Initial Voice Switched Network

Kbps Kilobits (thousands of bits) per second
KHz Kilohertz (thousands of cycles per second)
co Local Control Organization

‘MARISAT Maritime Satellite System (owned by COMSAT General Corp.)
MDC Message Distribution Center

MF Medium Frequency

MOU Memorandum of Understanding

NAMSA Nato Maintenance and Supply Agency

NATO North Atlantic Treaty Organization

NICS NATO Integrated Communications System
NICSMA NICS Management Agency

NNCS NICS Network Control System

PABX Private Automatic Branch Exchange

PM Phase Modulation

PSVP Pilot Secure Voice Project

PTT Postal Telegraph and Telephone

ROC Regional Operating Center

SACEUR Supreme Allied Commander, Durope
SACLANT Supreme Allied Commander, Atlantic

SATCOM Satellite Communications
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SELCAL
SHAPE
SHF
SITA
SITOR
SSB
SSIP
STANAG

TARE

TELEX

UHE
UscG

VHF

APPENDIX E (con't)

Selective Calling System (4-tone identifier code)

Supreme Headquarters, Allied Powers Europe

Super High Frequency

Societe Internationale de Telecommunications Aeronautiques
Simplex Teleprinting Over Radio

Single Side Band (modulation)

Sub-System Integration Project

Standard NATO Agreement

Telegraph Automatic Relay Equipment

Technical Control Facility

Teletypewriter Exchange Service (domestic and international)
Teletypewriter

Teletypewriter Exchange Service

Ultra High Frequency
United States Coast Guard

Very High Frequency

Words Per Minute

E-3







